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Electric Locomotive for Mines. 

The application of electricity as a motive 
power in mines is not a new departure. 
Some years ago Messrs. Siemens and Halske 
constructed an electric locomotive for the 
Zanderode mine, the current being supplied 
by conductors supported from the roof of 
the gallery, and other installations on the 
conductor system soon followed. 

Mr. Reckenzaun was, we believe, the first 
to use storage batteries as the source of 
power, and a locomotive designed by him 
for the Trafalgar Colliery has been described 
and illustrated. This locomotive was built 
for the Warncliffe Silkstone Colliery to run 
onalft.9 in. guage, and in a drift 4 ft. 
high by 4ft. 6in. wide, whilst its total 
weight in working order was not to exceed 
2} tons. The line contained a short piece of 
level ; 200 yards of 1 in 70; 150 yards of 1 
in 40 ; 250 yards of one in 25 ; and 200 yards 
of 1in40. Onthe gradient of 1 in 70 the loco- 
motive would just move a train of 20 loaded 
corves, weighing together 11 tons, and with 
fifteen corves, representing 8} tons, a speed 
of three miles an hour was obtained, the 
current being 45 amperes at 100 volts pres- 
sure. On the gradient of 1 in 40 the maxi- 
mum load was eight corves, and on lin 25 
it was six corves, the speed being a little 
over two miles an hour. On the level the 
locomotive could draw thirty corves, the 
current being 45 amperes. 

The frame of the locomotive is supported 
on springs on axle boxes outside the wheels, 
and in order to secure a maximum degree of 
steadiness, four sets of storage cells have 
been suspended in front and rear of the 
wheels from the platform. The wheels are 
coupled by rods to fully utilize the weight 
for adhesion. 

The storage battery consists of 44 modi- 
fied Tatham cells, each box being 10 in. by 
64 in. by 11in. high. The boxes are lead 
lined, and arranged in sections of three in 
wooden trays. Each box contains 19 plates, 
Tin. by 44in. by ,4 in. thick, and has a 
capacity of 150 ampere hours, the weight 
being 53 pounds. The rate of discharge 
varies between 25 and 50 amperes, and at 
starting rises occasionally to 65 amperes. 
Taking 40 amperes as the average rate, the 
weight of these cells per horse-power works 
out to nearly 500 pounds; and per horse- 
power hour storage capacity to 134 pounds. 
Weare informed by Messrs. Immisch that 
they are now engaged in working out several 
improvements, by which the storage capac- 
ity, as compared to weight, will be increased. 
The motor, which is placed underneath the 
platform and between the wheels, is of the 
ordinary Immisch type. The armature is 
10 in. diameter, and wound with No. 12 
8S. W.G. wire. There are 480 wires counted 
around the periphery, and the commutator 
has 48 sections. The resistance of the arma- 
ture is .28o0hm. The field is of the double 
horseshoe type, and wound with No. 9 
S. W. G. wire in two parallels, there being 
560 effective turns. The resistance is .14 
ohm, or total resistance of the motor .87 ohm. 
The normal current is 45 amperes, and the 
speed 1,000 revolutions per minute, with a 
terminal pressure of 100 volts. The weight 
of the motor is 4 cwt., and it gives 4 h. p. at 
800 revolutions per minute. On the arma- 
ture spindle is a small phosphor bronze 





pinion ; this gears into four steel pinions, | 


placed in the same plane, and 90° distant 
from each other. These pinions are bushed 
with gun metal, and run on steel pins carried 
on a cast iron disc. The disc revolves on a 
journal turned outside of the end of the 
motor bearing. Outside of, but in the 
same plane as these pinions, is fixed an 
annular casting of gun metal, with teeth cut 
on the inside. The steel pinions gear into 
the ring, which forms a fulcrum on 
which they revolve when the motor spindle 
turns. The power is transmitted from the 
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Fie. 1.—GENERAL VIEW OF 


cast iron disc by a sprocket pinion keyed to 
it on the inside next the motor, and a steel 
chain connects this sprocket pinion to a 
suitable wheel mounted on one of the axles, 
whilst the other axle is connected with this 
by the coupling rods already mentioned. 
Fig. 1 shows the motor, but with a 
pulley instead of this speed reducing gear, 
which had to be adopted in the present 
case on account of the confined space, 
and the great difference in speed be- 
tween the motorspindle and thedriving axle. 
The direction of motion is reversed by a 


Electric Locomotion in London. 

| The New York Elevated Railway Com- 
| pany may not after all have the honor of 
| being the first large undertaking in the 
electric propulsion of trains. The City of 
| London and Southwark Subway—an under- 
| ground railway in London three miles long— 
| have decided to adopt electric locomotion, 
| and have closed contracts for the work with 
| Mather & Platt. The plant will comprise a 
1,000 horse-power engine and dynamos to 
| match, and 14 electric locomotives of 100 
| horse-power each. Trains will be under 


SSS 
SremMens & HAtske Moror. 
three minutes headway and will carry 100 
passengers each, and speed will be 25 miles 
|per hour. The overhead conductor and 
| trolley system has been selected. This sys- 
| tem will soon be in regular operation, and 
| we believe will be the first trial, on a large 
| seale, of the application of the electric loco- 
| motive to the problem of rapid transit in 
| cities. The result will be watched with 
great interest. 
oa 
* * Some of the galleries of the Stassfurth 
mines, from which Jarge quantities of rock 


Fig. 2.—ExLectric LocoMoTivE FOR MInEs.—GENERAL VIEW. 


switch, which reverses the magnetization of 
the field, and the speed is regulated by iron 
resistance coils. A brake is also provided. 
The current for charging the battery is fur- 
nished by an Immisch dynamo which is 
driven by belt from a Willans engine.— 
Industries, London. 


—_-— 
—— A meeting of the stockholders of the 
Middlesex Flectric a Company, of Low- 
ell, held in Portland, Me., Friday, voted to 
reorganize under Massachusetts laws, which 
will increase the value of shares from $10 to 
$100. Small stockholders fear it is a move 
to freeze them out, and talk of litigation, 


salt and potash salts are taken, are very ex- 
tensive, one being 900 yards long. At the 
beginning of 1884 a small electric railway 
was opened to take the place of wheel- 
barrows in these galleries, and has worked 
so successfully since that, notwithstanding 
the expense of the first establishment, a 
saving of fifty per cent. has been effected. 
In the first year the locomotive hauled 
176,196 cars without the necessity of repairs, 
and it has operated ever since under the 
same conditions. The locomotive is three 
feet wide and five feet high, weighing 4,780 
pounds. Two Siemen’s dynamos, each driven 
by a 16-horse power engine, furnish the cur- 
rent through overhead conductors, 











Proceedings of the Ninth Conven- 
tion of the National Electric 
Light Association. 


TUESDAY’S MEETING. 


The Convention was called to order at 
20 minutes after 12, by President Duncan, 
who announced that in the absence of 
Mayor Roche, the Convention would be wel- 
comed to Chicago by City Electrician John 
P. Barrett, of Chicago. 

Mr. Barrett was received with applause as 
he appeared on the platform, and addressed 
the Convention as follows : 

Mr. President and Gentlemen of the Con- 
vention : His Honor, Mayor Roche, requested 
me on yesterday to say to you that because 
of a subject of vital importance to the city of 
Chicago being discussed this morning in 
Springfield, it was absolutely necessary that 
he be there, but he hoped to pay his respects 
to this organization to-morrow some time 
during the session. Healso requested me to 
extend to you the courtesies of the city, the 
freedom of the town ; but on looking over the 
great number of my old friends whom I see 
here this morning, I am satisfied that the city 
is not large enough to contain all of you, and 
therefore I include in your welcome to the 
city the parks and the boulevards. (Laugh- 
ter and applause.) If you have any difficul- 
ties anywhere, I will leave my telephone 
number here, boys, so that we will be able 
to get you out of any trouble into which you 
may get. I hope to meet you also here to- 
morrow, when his honor, the Mayor, will 
more fully express our obligations to you. 
I thank you. (Applause.) 

President Duncan, in response, said: We 
are certainly very much obliged to the 
authorities of Chicago for the welcome which 
they have tendered us, but (and here the 
speaker looked humorously at Prof. Barrett), 
they have evidently mistaken the class of 
citizens who belong to this Association. We 
will not need any parks ; I think we can all 
confine ourselves during business hours to 
this building, and later we,will enjoy the 
hospitalities of the town. In the name of 
the Association, I heartily thank the author- 
ities of Chicago for the welcome tendered us. 

President Duncan delivered the annual 
address to the Convention as follows : 


ADDRESS OF PRESIDENT 8, A. DUNCAN, 


Gentlemen of the National Electric Light As- 
sociation : 

But few of the gentlemen of this country 
who are commercially connected with the 
manufacture and distribution of electric 
light and power, and the apparatus used 
therefor, are aware that five years ago this 
month a handful of men met in this city and 
organized a movement which has grown into 


| the large and powerful organization of which 
| we are members, and which is in session at 


the present time. 

The industry of electric lighting at that 
time was carried on with all the enthusiasm 
which comes with a new undertaking, and 
with the mistakes which are sure to arise in 
the commercial introduction of any great in- 
dustrial agency. The gentlemen engaged 
therein, strangers to one another, working 
independently, with no attempt at harmony, 
with but little knowledge of one another’s 
methods of business, with no established 
custom or precedent to guide them, came 
together for the purpose of deriving those 
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benefits which invariably result from the 
deliberate discussion of those mooted ques- 
tions which are common to the experience 
of all electric light men. 

To even enumerate the topics which have 
been discussed at the various conventions of 
this Association, the reports which have been 
rendered by special committees, the papers 
which have been presented by recognized ex- 
perts in the various departments of electrical 
engineering, and the discussions which have 
taken place between those well qualified to 
speak, would consume more time than your 
president feels at liberty to take for such a 
purpose from this Association. Fortunately 
the Association is in possession of a complete 
set of published proceedings from the first 
convention down to the present time, and 
these volumes, many hundreds in number. 
now reposing in the electrical libraries of 
tuis country and abroad, testify tothe steady 
and yet rapid growth of the industry and the | 
increased information on the part of the 
whole electrical fraternity on the general 
subject of electric light and power. It may 
be remembered that in the early days of this 
Association, the chief question before the 
electrical fraternity was the then all-impor- | 
tant question of arc-lighting. The incandes- 
cent light had scarcely come into commercial | 
use. No sooner had the questions involved | 
in are lighting been solved by the natural | 
pressure of public demand than the compili- | 
cated questions involved in the distribution 
of incandescent lighting absorbed the atten- 
tion of the fraternity and occupied the meet- 
ings of this Association. Following closely 
upon the problems involved in incandescent 
lighting, came the question of electrical dis- 
tribution of power, first for stationary motor 
purposes and afterward for the purpose of 
electrical locomotion. This question is to- 
day perhaps the most important one before 
the electrical fraternity. To say that elec- 
trical power is not to-day a success would be 
to reflect upon the scores of electrical rail- 
ways now in successful operation in this 
country, and upon the thousands of electri- 
cal motors that are every day commercially 
serving the wants of man. 

We may here profitably consider some 
figures indicating the growth of the electric 
lighting and power industry, the increase in 
the number of central stations, arc and in- 
candescent lamps, electric motors and elec- 
tric railways now in operation. At the 
meeting of this Association one year ago, it 
was estimated that there were not less than 
4,000 central station and isolated plants in 
operation in the United States. From the 
accompanying statistical table it may be seen 
that the number of central station and iso- 
lated plants at the August meeting of 1888, 
was 5,351, and at the ‘Present time is 5.747, 











| there were 244 cars under contract, 


| 
ing the latter half, 16.7; a gain éditie the | 


whole year of 49 per cent. 

It is also interesting to notice what the in- 
crease in capitalization has been in the elec- 
tric light companies of the United States 
during the year. During the first half of 
the year the increase was $42,210,100 ; dur- 
ing the latter half it was $27,187,634, mak- 
ing a total gain during the year of $69,397,- 
734. 


ground cables and the attendant puncturing 
thereof will also be the theme of an elaborate 
paper. Electric light stations as fire risks 
will be comprehensively treated by a re- 
cognized expert in fire under-writing who 
has given especial time and attention to this 
particular branch of the subject. 
tion of municipal lighting which is pressing 
upon the electrical fraternity to-day, will be 


| the subject of one or two papers and no doubt 


It is also interesting to note some compar- | 
| committees of this Association have reports to 


ative figures upon the electric railway indus- 
try. Six months ago, there were 34 electric 
railroads in operation in the United States. 
During the last six months there has been 


an increase of 19, making at the present time | 


a total of 53. Six months ago, there were 
88 roads in process of construction. There 
are 39 less at the present time, making the 
number of roads now under construction 
not finished, 44. Six months ago there were 
39 electric roads incorporated in the United 
States upon which construction had not yet 
begun; at the present time there are 42. 
Six months ago there were 223 electric cars 
in operation ; since that time 155 have been 
put into commission, making at the present 
time 379 cars in operation. Six months ago 
but not 
in operation, This number has increased 
by 185 during the last six months, making a 
total of 339 electric cars at present under 
contract, but not running. Six months ago 
there were 138 miles of single track in oper- 
ation ; during the past six months there has 
been an increase of 1571 miles, making a 
total, at the present time, of 294! miles of 
single track in operation. Six months ago 
there were 18915 miles of single track under 
contract, but notin operation. At the present 
time there are 273°; miles of single track 
under contract, but not in operation. It 
would be profitless for me to draw elaborate 
deductions from these figures ; they tell for 
themselves the story of prosperity and rapid 
growth throughout every department of the 


| electric light and power industry 


Acting under resolutions passed at the last 
Convention, the president of this Association 
established a headquarters in the city of New 
York in charge of the secretary and treas- 
urer on the first day of October, 1888, which 
action was confirmed by the executive com- 
mittee on November 19th. From this oftice 


has been carried on a voluminous and elab- | 


orate correspondence with the whole light- 
ing and power fraternity of this country, not 
only upon the subject of the work of the 
various committees of the Association, but 
also in regard to this most important feature : 
the exhibition of electric light and power 
apparatus. For the first time in the history 
of the National Electric Light Association, 
this has received the prominence which it 
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Central Stations and Isolated Plants. | 


New Central Stat’ns and Isolat'dPI'ts ae 


Per Cent. Increase Central Stations 

and Isolated Plants.... | 
pg eee aseesves eed 175, 
Increase of Arc Lamps.... 
Per Cent. Increase of Arc Lamps. ; 


Incandescence Lamps. . | 1,7au,000 | 


Increase in Incandescence Lamps. — bere 
Per Cent. Incr’se in Incandes. L’mps} 
Increase in Capitalization of E'ectric | 
Light Companies.... . pied 
Electric Street Railways in operation!| 
Electric Street Railways being bui t | 
Electric Street Railways Snyper | 
ted but not yet contracted for.... | .... 
Electric Cars in Operation. . 
Electric Cars under contract, Roads 
not yet finished................ 
Miles of Single Track in Operation 
Miles of Single Track under contract 


not yet in operation........ ee) ree 








This shows an increase paren the first six 

months of the year of 1,351 central station 

and isolated plants, and an increase during 
the latter half of the year of 716, making a 

total increase during the year of 2,067 plants. 

Figuring in percentages, the increase dur- 

ing*the first half of the year was 32.3 per 

cent. in the total number of central station | 
and isolated plants, and during the latter 
half of the year it was 13.5 per cent., mak- 

ing a total increase for the year of 45.8 per 
cent. It was estimated a year ago that there | 
were 175,000 arc lamps in daily use in the | 
United States. Six months ago, I found | 
upon investigation that there were 192,500. | 
At the present time, I find that there are 
219,924, making an increase during the first | 
half of the year of 35,201 arc lamps, and 
during the latter half of the year, an in- 
crease of 27,424, making a total increase of 
arc lamps in use during the whole of the 
year, 62,625. Figured in percentages, the 
increase the first half of the year shows 20.1 
per cent., the second half 14.2 per cent., 

making a total gain of arc lamps for the 
year of 34.3 per cent. A year ago, it was 
estimated that there were 1,750,000 incan- 
descent lamps in daily use in the United 
States. Six months ago, I found that there 
were 2,142.440. At the present time, there 
are no less than 2,504,490, making a gain 
during the first half of the year of 392,924, 
and during the latter half of the year, of 
361,596, or a total gain for the year of 754,- 

990 incandescent amps. Figured in per 
cent., it shows a gain during ‘the first half 





of the present year of 32.3 per cent. ; dur- 


067 





42.210.100 
Total, 34 
Total, 83 


Total, 39 Increase, 3 | Total, 42 
Total, 223 Increase, 155 | Total, 378 


27,187,634 69,397 ,73 
Increase, 19 


4 
Total, 53 
Decrease, 39 Total, 44 


Total, 244 
Total, 138 


185 Total, 329 
Total 


Total, 273.75 


Increase, 
Increase, 157.5 
.-| Total, 189.5 | Increase, 84.25 
merits. The exhibit, 
other rooms of this 
only to the interest 


which appears in the 
building, testifies not 
which is shown by the 
electric lighting and power men of this 
country in the apparatus which is now 
before the market, but it also shows the fact 
that the manufacturers and dealers in ap- 
paratus and supplies are willing to put 
themselves to expense and trouble to bring 
their wares to our notice in a suitable and 


proper way, when we are gathered at our 
meetings. Although this movement origin- 
ated prior to the last Convention and the 


correspondence pertaining thereto has been 
carried on by the New York office, I wish 
to say that much of its success is due to the 
admirable and methodical management of 
the chairman of the executive committee, 


Mr. B. E. Sunny, of Chicago. 
We are gathered at the present time, 
gentlemen, not only for the purpose of see- 


ing an exhibit of the latest forms of electrical 
apparatus and supplies, but primarily forthe 
purpose of listening to papers and discus- 
sions upon all important electrical questions. 

I will not burden you with a detailed ac- 
count of these reports and papers and dis- 
cussions which will come before this body. 

Some of the subjects deserve special mention. 

Petroleum for fuel first received attention 
from this body at its last meeting. At this 
present meeting, several papers will be pre- 
sented upon this all-important subject. The 
question of the materials of underground 
conduitsin relation to the insulating mate- 
rials of cables will also be treated. The 
mooted question of static charge on under- 





of a profitable discussion. The numerous 
make upon subjects which will be of much 
interest to all. The committee on under- 
ground conduits and conductors has carried 
on an enormous correspondence with the 
entire electric lighting fraternity of this 
country, and it seems eminently proper that 
the information they have gathered should 
be presented in this city of Chicago where 
the subject of the undergrounding of electric 
lighting wires has been more practically 
carried out than perhaps in any other city 
inthe world. This question which is at 
present one in which diverse opinions are 
held by men of equal professional standing 
is one which this Association cannot afford 
at the present time to ignore or overlook. 

This Association is at the present time in a 
flourishing financial condition. By this we 
do not mean that we are rolling in wealth, 
but that we are comfortably able to pay our 
bills. Since our last meeting the entire 
membership roll has gone through a revis- 
ion, the memberships at the present time 
being vested in individual names instead of 
corporations. This has of course involved 
an enormous amount of correspozdence and 
a vast outlay of time and trouble. It has, 
however, been successfully accomplished 
and at the present time the roll of live. new 
members testifies to the wisdom: of this 
action. Although the Association numbers 
among its members every gentleman actively 
interested in the electrical distribution of 
light and power, it is an undisputed fact 
that it should contain not less than three 
times that number. It is believed that the 
Association is now on that *‘ tide in the af- 
fairs of men which leads on to fortune.” 
With the proper exercise of care in the man- 
agement of the Association, it is felt that 
the enormous growth of the industry and 
the consequent influx of hundreds of men 
into its ranks will lead to a much greater in- 
crease in the roll than there has ever been 
before. The gain of new members since 
January 3d, evinces the fact that an interest 
is being taken in the Association by the 
community at large. 

The secretary then called the 
Association. 

During the call of the roll the Chair 
announced that gentlemen having 
must produce them to the secretary. The 
mere statement that they had them would 
not suffice, and the signature to the proxy 
must be witnessed. 

Mr. J. Frank Morrison, of Baltimore: 
Mr. President, I think it is proper at this 
stage to ask whether, if cases arose where a 
vote by ballot was to be instituted, what 
position would the proxies then assume ? 

The President : I suppose it would depend 
altogether upon how the proxy would read. 
If fully and properly attested, be could vote 
for all This is not a complete 
roll at present of the members of the Associ- 


roll of the 


proxies 


purposes, 


ation. We lhave seen a great many people 
who are but when the roll is called 
at ancther session, if any question arises to 
demand a roll call, their pames can he added. 
If they would come in a little in advance of 
the session, their names could be added. 

Mr. Morrison: Mr. President, I move that 
during the session of this Convention from 
until its final adjournment that 25 
members be considered a quorum for the 
transaction of business. 

Mr. J. L. Jansen, of Brooklyn, seconded 
the motion. 

The President: There is no law in the 
past practice of this Association this 
matter ; no quorum has ever been established 
to the chairman’s knowledge, and it is im- 
portant that it should be. If any person 
raises the question of its consideration as 


not here, 


now 


on 


being ap amendment to the constitution, the 
Chair will rule it must be referred to a com- 
mittee as being an amendment to the consti- 
tution. 

The motion was unanimously adopted. 

Dr. Moses, of New York: 1 would move 
that a committee be appointed by the Chair 
for the purpose of revising our constitution 
and by-laws, to be presented at the next reg- 
ular meeting of the Association, and that 
the committee consist of three members. 

Mr. A. J. De Camp suggested that the 
number be made five, and the motion pre- 
vailed. 


The ques- | 





George M. Phelps, of New York: In re- 
gard to the matter under consideration, | 
would move that as soon as possible, we pro- 
ceed to the selection of anominating commit- 
tee, who shall nominate officers for the eusu- 
ing year, and also select a place and time for 
the semi-annual meeting. 


The motion was seconded by Mr. De 
Camp. ’ 
J. L. Jansen, of Brooklyn: I move to 


amend that the matter be laid on the table, 
as the Association consists of a great many 
members who are not present just now, and 
that we do not ask upon it, but lay it over 
until to-morrow. 

No remarks being offered, the motion to 
lay on the table until to-morrow was put 
and carried. 

The President: Are there any other orig- 
inal motions at this time? If not, the next 
business in order will be the report of the 
committees of the Association, the first being 
the secretary’s report. 

The secretary then read his report, which 
showed a membership of 198. 

SECRETARY'S REPORT. 


Total number of members on previous record.. 189 


. Number of old members who have — or 


SL Rear 
Leaving of the ‘old ‘membership now in ‘good 
ee ee eres a eee sects 
New members added since Jan. 3. iz 
Making membership paid upon on ‘Feb. 18, 1888, 118 
The Treasurer also has letters requesting their 
names to be placed on roster, but not accom- 
panied with checks... 
According to the constitutional prov ision there- 
for, the names of the 23 gentlemen cannot be 
added to the books, though ses would swell 
the roll to : ; 


It was moved 


al 


198 
that the secretary’s 
be accepted and placed on file. 

The President : I will suggest that as tLe 
executive committee are vot able to report at 
this meeting, that the secretary’s report, in 
connection with the treasurer's report, be 
referred to that committee. If there are no 
objections, ihe report will be referred to the 
executive commiitee. The Chair hears no 
objection and the report is so referred. We 
will now hear the treasurer’s report. 

The treasurer's report was then read by 
the secretary as follows 

TH TREASURER’S REPORT. 

The last treasurer’s report rendered to the 
Association shows a balance of $1,935.23. 
This has not been received by the present 
treasurer, and the present account will begin 
with no balance. 

The receipts and disbursements between 
November 20th, 1888, and February 18th, 
1889, are as follows : 

CASH ACCOUNT. 
Donation from 8. A. Duncan 
Dues from 175 members... 


report 


Nov. 20, 1888. 
Feb. 18, 1889. 


$212.00 
3,500.00 


$3,712.C0 


Feb. 18, 1889.— Expenditures as per accom- 
panying voucher approved 
by chairman of executive 

committee. $108.08 

Cash on hand. 3,011.92 

$3,712.00 

There are bills outstanding against the 


Association, authorized by the treasurer 
under advise of the chairman of the execu- 
tive committee as follows: 

For advertising : 


The W. J. Johnston Company (Limited)....... $9.00 
The ELEcTRICAL REVIEW nas 9.00 
Modern Light and Heut 9.00 
Western Electrician 10.00 


There is also a bill for printing 500 copie s 
of the proccedings of the New York Conven- 
tion, which was authorized by the previous 
executive committee and ratified by the 
present one. 

From Modern Light and Heat 

When these bills are paid from the funds 
now in the hands of the treasurer, there 
will be a balance on hand of ape 2,556.18 


Mr. De Camp: I move that that report be 
referred to the executive committee. 

The motion was put and carried. 

The President : The next business in crder 
would naturally be the report of the exe- 
cutive committee. 

Mr. Bernard E. Sunny, of Chicago: The 
executive committee is not prepared to re- 
port and will respectfully ask for further 
time. 

The President : The executive committce 
is not prepared to report, and if there is no 
objection further time would be granted for 
the presentation of the report. Those are 
all the reports of officers. The next in order 
is reports of special committees. The first 
which I have on the list is the report of the 
committees on patent legislation, by Mr. 
Steuart of Baltimore. 

Arthur Steuart, of Baltimore : 

Mr. President und Gentlemen : 
I have only to make a report to you of 
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what has been done during the past six 
months, and to state that we have accom- 
plished something in the direction in which 
we have been striving, but we have not done 
all that we hoped to do, but we feel that we 
are in a position to carry on this work with 
success in the near future. At the last meet- 
ing of this Association heldin New York, I 
had the honor to report to you that the bill 
which we had introduced in Congress was 
pending before the Judiciary Committee and 
that I had reason to expect that that com- 
mittee would make a favorable report upon 
our bill and recommend its passage by Con- 
gress. 

At the last meeting of the Association I 
read in your hearing letters of recommenda- 
tion which I had received from the members 
of the Supreme Court of the United States 
recommending the passage of this bill and 
the establishment of this court. I have in 
my hand a letter from the Secretary of the 
President of the United States, in which he 
says that he has given the matter very care- 
ful consideration and is deeply interested in 
the establishment of a Court of Patent 
Appeals. I also have here a quotation from 
the President’s Message of December 3d, 
1888, in which he says: 

‘ The crowded condition of the calendar 
of the Supreme Court of the United States 
and the delay to suitors and denial of justice 
resulting therefrom has been strongly urged 
upon the attention of the Congress, with a 
plan for the relief of the situation approved 
by those well able to judge of its merits.” 

I have, finally, a letter in my band from 
the chairman of the Judiciary Committee 
vho made this report and who has our bill 
in chargeand who is doing every- 
thing possible to have it pass. 
logether with the chairman I 
have moved all the powers that 

‘re at my command during 
he past six months to secure a 
ime for the consideration of our 

ill. There is no opposition to 
t whatever. Itis very favorably 
considered by everybody. It is 
endorsed by all the highest au- 
thorities. There is no reascn why 
it should not be passed cxcept 
that the calendar of the House is 
so overcrowded with other bills 
and the time of the House is so 
occupied with political matters 
that nothing of a private nature 
can be expected to be acted upon. 
[ have here a letter from Judge 
Culbertson in which he says: | 
‘The Committee on Rules :lid 
not consider favorably the pro- 
position to give the Committce 
on the Judiciary time for the con- 
sideration of our bill for a Court 

Patent Appeals.”” That being 
the case the Committee on Rulcs 
has entire control of what. bills 
shall be considered, and unless 
they give the time for the consid- 
eration no bill can get place be- 
fore the House. Judge Culbert 
son continued : 

The understanding is that 
no further reports will be made 
from the Committee on Rules, 

nd unanimous consent to fix 
time for the Committee on the 
Judiciary having been denied me, 
I suppose it will be impossible to 

) anything with the bill dur- 
ing this session.” 

It is simply buried under 
in enormous mass of other mat- 
ter. But the bill is in shape 
for introduction into the next Congress, 
ind everything is ready for us to be- 
gin our work again in November with every 
reason to expect that we will succeed. We 
bezan to consider this matter at the early 

tof the present 50th Congress. It took 
six months to get the bill into such form as 
we could all agree upon. 
April. It teok me until the Ist of Septem- 


from the Judiciary Committee favoring the 
lili and recommending its passage. Since 
then vou have heard its fate—it has lain 
with thousands of other bills. As I said it 
s in condition to be taken up as soon as 
Congress meets. Several members of the 
Judiciary Committee will be the same in the 
next Congress as they were in the past. 
The present chairman will be in that com- 
iniitee, and out of courtesy to him this bill. 
I understand, will be given some precedez:ce 





| 


| 


Tt was filed in | 


| 
| 


and this report recommended again, and we | 


may expect to get it on the calendar among 
the very first bills of the coming session. 


[have to make a report of expenses and | 


disbursements. I stated at the last meeting 
that some money would be needed to carry 
on this work, Isent out a circular asking 
the members to send me a little money for 
the purpose, and received $190. Of that 
5110 has been expended. I have $80 left. 
That $110 has been expended for printing, 
postage, and the employment of a clerk dur- 
ing such time that it was necessary to have 
one, There is another matter that I want to 
mention. In the early part of last year it 
became necessary forme to have the endorse- 
ment of the Supreme Court of the United 





States to this bill in order that it might have 
the favorable consideration of the committee. 
In order to do that, it became necessary that 
I should secure the services of some member 
of the bar of the Supreme Court of the 
United States who was intimately acquainted 
with the members. I had an interview with 
Mr. George Ticknor Curtis on the subject. 
He told me that he would undertake to pro- 
cure the consent of the Supreme Court for a 
fee of $250. I said to him, ‘‘ I cannot un- 
dertake to say that I will pay you $250, for 
I must get that money from the voluntary 
contributions of the members of the Asso- 
ciation.” I wrote them for the purpose, 
asking them to supply it. I said to Mr. 
Curtis : ‘‘ If you choose to do what is neces- 
sary to be done now, I will do all in my 
power to secure that fee for you from the 
members of the Association.” He agreed. 
lsent out my letters and got $50 only. I 
paid him that. I have $80 in my hand. [| 
believe the former treasurer has a balance 
of some $15 in his hands, and that will 
make $95 available for this purpose. That 
leaves a balance of some $105, which I think 
we are in duty bound to pay. This gentle- 
man served us very faithfully. He secured 
for us that which will enable us to pass this 
bill—he secured the unqualified endorse- 
ment of the Supreme Court of the United 
States ; he secured letters from Mr. Justice 
Miller and from the late Chief Justice 
Waite, and from others, and we are now in 
a position, with that endorsement, to go for- 
ward and pass that bill and carry out the re- 
forms in this direction which we have in 
view ; and I would be indebted to the mem- 
bers of the Association if they would enable 
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and I ask to have the balance made up. 
The President: Gentlemen, you under- 
stand the question. The chairman of the 
committee simply requests that voluntary 
subscriptions be given for that particular 
purpose. 
The Chairman : If there is nothing further 


from the committee on patent legislation, we | 


will pass to the report of the committee on 

transportation, by Mr. George F. Porter. 
Secretary Garratt presented the following 

report of the committee on transportation, 


in the absence of the chairman of the com- | 


mittee : 
Your committee on transportation has to 


report the completion of their duties, and | 
would state that they obtained favorable | 


rates, viz : One and one-third fare for round 
trip from all principal points in that terri- 
tory east of Chicago, Peoria, St. Louis and 
Mississippi River. 

Owing to the Association west of these 
points being considerably disorganized at 
the time of our filing application for rates 
we were unable to accomplish anything, un- 
less we would guarantee a minimum of 100 
delegates from that territory. 

GrEorRGE F. PorTER. 
F. E. DEGENHAKDT. 
Morris W. Meap. 


Mr. Morison: I move to accept the re- 
port. ’ 

The motion prevailed and report was de- 
clared accepted. 





Factory OF THE BENTLEY-Knigut Company, New YORK. 


me to meet this obligation. It was not an 
obligation of the Association ; it was clearly 
understood that it should not be so. 

‘The President: Gentlemen, you have 
heard the report of the committee on legis- 
lation ; which is your pleasure ? 

Mr. De Camp: I move that it be accepted 


: and filed. 
ber or latter part of August to get this report | 


The motion was carried. 

The President: Gentlemen, you have 
beard the recommendation of the chairman 
of the committee and patent legislation. He 
has worked without reward and he makes 
the statement that he is in arrears to the at- 
torney whom he engaged to assist him in 
the prosecution of this work. While the 
Association cannot act as a body to liquidate 
that indebtedness, yet it can be liquidated by 
the individual members by making a sub- 
scription to Mr. Steuart, the chairman of 
the committee. 

Mr. Morrison : 1 suppose it will require 
the authority of the Convention to expend 
the unexpended balance. 

The President : I think it is entirely in the 
treasurer’s hands to turn it over to Mr. 
Steuart, and the records say it shall not be 
Association funds. 

Mr. Steuart: That I think is entirely 
within the power of the committee. I had 
intended to appropriate it for that purpose, 





Secretary Garratt: I should like to say, 
gentlemen, with the courtsey of the Chair, 
that a great number of people have asked 
me if there is going to be a party on the re- 
turn trip. I understand the agent of the 
Pennsylvania road, Mr. Haines, is here and 
he would be only too delighted to take back 
a train or a part of a train full. If the 
gentlemen who are going back on the last 
day of the Convention, and the day follow- 
ing, will hunt up Mr. Porter he will attend 
to it. I have no doubt that the Pennsylvania 
road would be very glad to take back the 
whole or any part of the members who wish 
transportation in that direction. 

The President: Gentlemen, you have 
heard the statement of the secretary in re- 
gard to the report of the committee on trans- 
portation. You can make your arrange- 
ments with the chairman of that committee. 

The President : The next committee's re- 
port will be the committee on insulation of 
wires and installation of plants. 

Mr. Morris: Who is the chairman of that 
committee ? 

The President : The Convention in New 
York did not appoint any chairman, but al- 
lowed the committee to select its own chair- 
man, and the executive committee after- 


(Continued on page 8.) 











Steubenville, Ohio.—The Bankers’ and 
Brokers’ Telegraph Company, Steubenville, 
| Ohio ; capital stock, $25,000. 

Columbus, Ohio.— The Bowling Green 
Electric Light & Power Company, Bowling 
Green, Ohio ; capital stock, $10,000. 


Greenfield, Ind.—The American Machine 
Works were incorporated at Greenfield, Ind. ; 
capital stock, $100,000. They have pur- 
chased 15 acres of ground. 

Baraboo, Wis.—¥. G. Brewster, president, 
F. Baringer, secretary, and E. Schlomer, 
| treasurer, with a cash capital of $7,500 to 
| manufacture metallic paint. 
| Evanston, I1l.—Evanston District Tele- 
| graph & Electric Company, Evanston ; 
| capital, $25,000 ; incorporators, F. M. Win- 
| 


| ters, S. C. Harrison, D. A. Palmer. 

Anniston, Ala,—The Alabama 
Phonograph and Graphophone 
Company, capital stock $150,000, 
has been organized by Duncan T. 
Parker, E. E. G. Roberts and 
James R. Roberts. 


St Paul, Minn.—The North 
Star Construction Company, with 
a capital of $1,000,000, filed ar- 
ticles of incorporation with the 
Secretary of State. Headquarters 
will be in St. Paul. 


Salem, Cre —Baker County 
Telegraph & Telephone Com- 
pany ; H. C. Bowers, Joe. Man- 
andas and Henry 8. Bowen, in- 
corporators ; principal  oftice, 
Baker City ; capital stock, $30,- 
000. 

Chicago, Ill —Inter-State Con- 
tracting Company, Chicago ; cap- 
ital, $250,000; to construct public 
works and private improvements; 
incorporators, C. Lamb, Zenas 
Burns and J. C. McShane. 

Chicago, I11.—The Comstock 
& Wing Nickel Works, at Chi- 
cago; capital stock, $18,000 ; for 
the manufacture of hardware and 
plating on metals ; incorporators, 
J. J. Comstock, W. D. Wash- 
burn, and E. H. Bowman. 

Tenver, Col.—The University 
Street Railway Company; the 
capital stock is $75,000, and the 
directors of the company are G. 
W. Bailey, Milo M. Smith, 
Thomas Fitzgerald and famuel 
Collins. It is the idea to run the 
cars by electricity. 

Chattanooga, Tenn.— Applica- 
tion was to-day made for a char- 
ter for an electric railroad from 
this city to the famous battlefield 
of Chickamauga. It will be ten miles long, 
will be operated by electricity as a motive 
power, and will cost $200,060. 

Chicago, I1l.—Thirty-first Street Merchants 
Electric Light Company, at Chicago ; capital 
stock, $20,000; to sell electric lights and 
power ; incorporators, John McDermott, 
B. F. Michael, M. H. Gibson, W. Edelstein, 
A. Livingston, T. E. Block, and Charles 
East. 


be 


The Bentley-Knight Electric Railway 
Company. 

The growing business of this well organ 
ized and equipped electric railway company 
has compelled an enlargement of its facili- 
ties, both for office work and manufacture. 
An extensive establisnment has been secured 
on Fourth avenue, near 13th street, New 
York, and the entire building devoted to the 
needs of the company. The top floor is used 
for offices, draughtsmen, etc., the other floors 
devoted to the manufacture of the apparatus 
used in the construction of conduit electric 
railways. 

This company is, after having successfully 
completed its work on the new Boston elec- 
tric road, devoting its energies to the con- 
struction of the Fulton street road, New 
York, and its work here is attracting the 
attention of street railway companies in all 





parts of the country. 
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The newly-elected Executive Committee 
of the National Electric Light Association 
promises to be a progressive and harmonious 
one. In addition to several of the stalwarts 
of the Association, new blood has been 
added, new ideas will be heard, and much 
interesting and important work may be 
expected. 


Mr. 8S. A. Duncan has been a faithful 
worker for the National Electric Light Asso- 
ciation, and had the satisfaction of making a 
most prosperous showing, and leaving the 
affairs of the Association in a very gratify- 
ing financial condition. In this he was 
greatly assisted by Mr. A. V. Garratt, secre- 
tary and treasurer, a capable official, whose 
intelligent work highly commended him to 
every member. The executive committee 
acted wisely in retaining his services. 








The tremendous influence which electrical 
distribution of light and power is producing 
on the ebb and flow of the financial tides of 
this country is admirably set forth by Mr. 
Duncan’s address to the Convention. Yet 
the business is only in its childhood. What 
then may be fairly expected of this great 
industry in the years near at hand? We 
do not think it would be rash to say that 
before very long the amount of capital 
invested in electric lighting and electric power 
will far exceed that involved in any other 
real manufacturing business in the country. 
'**Seven-league-boots” are nowhere to the 
strides of electrical progress. 





The Review publishes the proceedings of 
the National Electric Light Association, 
Additional accounts of exhibits, and papers 
read before the Convention, will appear 
next week. 





The long continued litigation in England 
over the Edison filament patent, has reached 
a decision on the appeal to the Lord High 
Justices. They sustain the validity of the 
patent. Until the decision reaches us, com- 
ment upon its character would be out of 
place. It seems, however, unless appeal be 
taken to the House of Lords, that this de- 
cision settles the question finally, and places 
the Edison-Swan Company in possession of 
the field in England of incandescent lamps 
made with carbon filaments. 





FOUR YE: ARS- ‘OF THE ELECTRIC 
LIGHT ASSOCIATION. 

Everything in’ nature moves in cycles. 
The N. E. L. A. is no exception to the rule. 
Born in Chicago but four years ago, it has 
travelled a circuitous route through several 
of the States of the Union, growing in age, 
in strength, and knowledge, at once a scholar 
and a teacher, until it finally arrives at its 
birthplace, for its first visit since in its infan- 
tile wraps it was presented to the public. 

It has to-day a membership of over 200 as 
against 46 at the first roll call. The changes 
in its membership have been no less wonder- 
ful than the changes which have taken place 
in those electrical specialties which are in its 
domain, which demand of it a father’s bless- 
ing or an enraged parent's curse. Barely 10 
years ago the electric light was, to the great 
majority, a myth, a fable, or adeath trap for 
the unwary, a menace to property, the de- 
stroyer of eyes, the sapper of health, and the 
undertaker’s friend and aid. To-day, we 
know it as a great and glorious advance in 
illumination, a blessing, and a friend of 
humanity. 

Once it was light, and light alone, which 
was asked of the subtle force. Now, power 
is demanded and it gives us power. Heat 
will be the next demand and it will come— 
come as surely as came either of the former 
applications. That result is not farther 
from accomplishment to day than was the 
electric light before the exhibit of Faraday’s 
battery light so comparativ ely recent. 

The Association has a position in America, 
and before the world, as the promotor, the 
patron of all these developments ; not as a 
salesman, not as a patentee; but occupying 
a position far exalted above these, and its 
deliberations are watched, and discussed, 
and criticised by the entire world of science. 

The subjects which are brought before it 
for discussion are treated by competent 
specialists, and searching, thorough analysis 
is certain to follow. The list of delegates to 
the Chicago Convention shows the names of 
the master electrical minds of progressive 
America in 1889. 

THE PRESENT AND RETIRING PRESIDENTS. 

Mr. Edwin Ruthven Weeks, of Kansas 
City, Mo., succeeds Mr. 8. A. Duncan, of 
Pittsburgh, as president of the National 
Electric Light Association. Mr. Weeks is 
a gentleman of culture, is conscientious and 
earnest in all his work, and possesses a love 
for electrical science, an appreciation of its 
possibilities that cannot fail to benefit the 
Association and advance it along a high and 
influential plane. It is the recognition of 
the careful student of electricity, in which 
is also happily blended the successful prac- 
tical man. The Association has acted wisely 
in the selection of Mr. Weeks, and we shall 
expect much good from his administration. 

During the past year the Electric Light 
Association has had in Mr. Duncan a presi- 
dent whose term of office marks a bright 
spot in the history of the organization. He 
has made a record which will be difficult to 
eclipse. Heart and soul he threw himself 
into the work—for work there was both for 
himself and his cabinet of Association offi- 
cers—and always realized that loyal, earnest 
efforts to advance the interests of the Asso- 
ciation must have their legitimate outcome. 
Mr. Duncan’s broad ideas and executive 
ability have made themselves felt,and all the 
more because of his recognized modesty, his 
quiet way of doing things, and withal a per- 
fect savoir faire. Questions of vital import 
to all the members were taken hold of vig- 
orously, and with Mr. Duncan’s ability and 
persistence, and the enthusiastic and power- 
ful aid of his cabinet officers. the affairs of 
the Association have been placed in a condi- 
tion which cannot but redound greatly to 
the credit of the administration of 1888. The 
retiring president deserves the enduring grat- 
itude of every member of the Association. 








THE BELL PATENTS SUSTAINED 
AGAIN. 





DECISION BY THE COMMISSIONER OF PAT- 
ENTS REFUSING TO GRANT THE PETI- 
TIONS OF GRAY AND MCDONOUGH TO 
REOPEN THE INTERFERENCES, AND RE- 
AFFIRMING THE AWARD OF PRIORITY TO 
BELL. 





Commissioner of Patents Benton J. Hall, 
at Washington, on Saturday last, rendered 
an important decision in the matter of the 
petitions of Gray and McDonough to reopen 
the Bell Telephone interferences, and to set 
aside the decision of Commissioner Butter- 
worth, rendered March 3, 1885, awarding 
priority of invention to Bell. The decision 
reviews the whole department history of the 
telephone contests. The commissioner ‘re- 
fuses to reopen the interferences, and re- 
affirms the award of priority to Bell. 

The history of the case, briefly stated, is as 
follows : The parties who were originally in- 
volved were Bell, McDonough, Edison, 
Richmond, Gray, Dolbear, Holcombe, Chin- 
nock, Randall, Blake, Irwin, Phelps and 
Voelker. When these several inventors 
entered upon the field of invention with 
respect to the transmission of speech, all 
the elements of the tclephone were old 
and well known. None of the elements 
could be broadly claimed, but only the 
specific construction into which they en- 
tered. On March 26, 1878, various inter- 
ferences were declared. 

The taking of evidence was concluded and 
filed before the Examiner of Interferences 
in May, 1881, and the cases were argued 
before him in October and November, 1881. 
On July 21, 1883, he rendered his decision 
awarding priority to Bell in cases A, B, C, E, 
F, I, J and L; priority to Edison in cases D 
and No. 1, and priority to McDonough in 
case G. Appeal was taken to the Examiners- 
in-Chief, who on October 8, 1884, affirmed 
the decision of the Examiner of Interfer- 
ences as to the issues except G, in which 
they reversed him and awarded priority to 
Bell. McDonough and Gray appealed as to 
issue G. March 3, 1885, Commissioner But- 
terworth affirmed the decision of the Exam- 
iners-in-Chief. 

March 29, 1887, Commissioner Montgom- 
ery rendered a decision holding that, as to 
the first petition of McDonough, it was con- 
cluded by the decision of Commissioner 
Butterworth, of January 16, 1885. As to 
the second, he held that Mr. McDonough 
had the right to be heard. McDonough’s 
case and Gray’s proposed amendment were 
finally set down for disposition on Februa 
1, 1888, on which day the parties pend. 

As to Gray’s petition to reopen the case, 
the Commissioner, in his decision, held sub- 
stantially as follows: That this petition ‘‘ is 
of no avail for any purpose whatever ; that 
Gray proposes no new evidence as to dates, 
nature, or the character of his own inven- 
tion ; that it was conclusively shown in the 
evidence that Gray, at the time of filing his 
caveat, while having a conception of the 
telephone, did not understand the invention, 
and was unable to explain the mode of its 
operation; that hestill adhered to the idea that 
articulate speech must be transmitted upon 
the multiple telegraph principle; that he 
positively conceded that he did not reduce 
his invention to practice for a long time 
after the issuance of Bell’s ; that he regarded 
the invention as trivial, and turned_his at- 
tention to other inventions; that he negli- 
gently omitted to file his application for a 
patent until two years after the grant of 
Bell’s patent, and was then stimulated to do 
so only by other parties ; and that he can- 
not prevail against another and independent 
inventor who was har and has fully re- 
duced to practice.’ ell’'s date of concep- 
tion was January 20, 1876, his application 
was filed February 14, and his patent issued 
March 7.) 

The Commissioner does not- dispose of 
McDonough’s petition by holding that he 
cannot amend, but says that the situation 
is suggestive, as a patent now issued to 
McDonough, after a contest with Bell, would 
dominate the entire telephone inventions, 
and it isa serious question whether an appli- 
cant who has voluntarily cancelled his claims 
and apparently abandoned them should be 
permitted, after the invention has been pub- 
licly introduced and made commercially 
valuable, to return after eleven years and 
amend, and claim an interference with a 
patent so long outstanding 

Both petitions of McDonough are denied, 
the motions and showing filed in support 
thereof being deemed insufficient to justify 
the Commissioner in setting aside former 
decisions and decrees and reopening the inter- 
ferences ; since he is fully convinced that 
another trial on the question of priority 
would necessarily result in the conclusion 
reached by Commissioner Butterworth, 
awarding priority of invention to Bell. 





CONVENTION SCINTILLATIONS. 


The Convention hall was tastefully though 
not elaborately decorated. The walls of the 
room, which is the largest of the art rooms 
of the exposition building, are colored about 
one-third of the way up, a dark reddish 
color, above which the color is olive green, 
and the upper portion is white. In the cen- 
ter, at the east of the room was a raised dias, 
over which an extremely delicately-hued 
green canopy was suspended, and from this 
drapery of similar material was brought in 
graceful folds. Within this canopied tent- 
like inclosure was the president’s chair. From 
the center overhead, hung a large incandes- 
cent lamp, and bordering the festoons of the 
draped canopy ground glass lamps, hung 
like huge pearls, giving the whole a decidedly 
oriental appearance. 

On either side of this the initials of the 
Association were formed on framed letters, 
three feet high perhaps, with red, white and 
blue lamps—N. E. upon the right and L. A. 
on the left of the president. A large flat 
canopy, suspended from the ceiling, was 
bordered with two hundred incandescent 
lights in bell shades, while in the center a 
large white six pointed star fairly bristled 
with red, white and blue Jamps. 

There was a remarkably pleasing effect 
accomplished by the tasty arrangement of 
the hall and its harmonious effects. 

The mysterious initials between which the 
president’s chair was located were variously 
translated. ‘‘N. E.” and ‘‘L. A.” to some 
of the mind readers meant ‘‘ New England” 
and ‘‘ Louisiana.” 

Capt. Brophy, 8. E. Barton, and Dustin 
Killicutt, were inspecting the insurance 
patrol house and apparatus, when a still alarm 
came in. The statements about quick time 
were confirmed. Barton says the fire boys 
were impolite—they were out of the house be- 
fore he could say “thank you—good night.” 
Ten seconds is the patrol’s average out of 
the house time from the beds to the street. 

Nothing but electrical enthusiasm could 
have made the exhibitors in the main hall 
contented. Anything but an enthusiast or 
a Polar bear would have frozen. 

The electrical drill of the Sperry Company 
made as much noise as a trip hammer with 


its three horse power apparatus. Somebody 
said it kicked like three mules. 
Wednesday night the hall became so 


crowded that it became necessary to take up 
the entrance tickets for fear of a worse jam 
the last day. The attendance shows how the 
Chicago public appreciates an electrical ex- 
hibition. 

The Chicago Electric Club did nobly by 
its visiting brethren. Tuesday evening 
was set apart for a grand reception of an in- 
formal character, and the informalities were 
strikingly pleasing. The rooms were lighted 
by electricity. Rare exotics filled the win- 
dows,exquisite music filled the air,and promi- 
nent in the center of the room was one table 
that was in everybody’s way, on which stood a 
huge antique bowl with ice and things in it ; 
while in the dining room a flower decorated 
table fairly groaned under its load of deli- 
cacies. It took Father McGlynn’s constant 
attention and exhausted his entire time shriv- 
ing the penitents. 

The Inter-Ocean of Tuesday published 
some very doubtful portraits of officers and 
delegates. But what better could you expect 
when the tired subjects had just arrived from 
a 1,000 mile trip ? 

The phonograph, while capable of speak- 
ing for itself, was nevertheless compelled to 
change its location, because of the immense 
crowds which would persist in listening to 
its funny speeches. 

The press room, through which the dele- 
gates passed into the Convention hall, 
ordinarily a part of the art gallery, was, as 
well as the two consecutive salles, lighted by 
the National Electric Manufacturing Com- 
pany, of Eau Claire, Wis. All these rooms 
were well lighted, and the effect was 
extremely satisfying. 

Sundry pamphlets of a serio-comic nature, 
mysteriously stating mysterious things and 
illustrated with mysterious cuts, made their 
appearance during the Convention, These 
helped to enliven the days, and lighten the 
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labors of the Convention—‘“‘ Only that, and 
nothing more.” 


If one had a Convention poem to write, it 
would probably be in the metre of one of 
Longfellow’s best poems. The burthen of 
the song would be electro-motor in place 
of ‘‘ Excelsior.” You go through the ex- 
hibits, see lamps, dynamos, cloth cutters— 
electro-motors ; sewing machines—motors ; 
batteries—motors ; testing sets—more mo- 
tors; tools, wire—more motors; glassware, 
cars—motors ; Ide engines, Rice 
engines, Williams engines, New York safety 
and Buckeye engines, and—electric motors— 
electric motors—motors—mot— ad infini- 
tum. It is questionable if a motor section 
of the Association will not become a neces- 
sity ° 

The McIntosh Battery Company exhibited 
a lot of fine testing apparatus, which unfor- 
tunately did not get in place until Thursday. 


street 


Mr. E. A. Sperry was called away from 
the Convention on Wednesday evening on 
account of the decease of his father at Cort- 
land, N. Y. Mr. Sperry has the sympathy 
of a host of friends in the Association. 

The Electrical Supply Company exhibited 

show case full of incandescent lamps, 
which carried the observer back to child- 
hood. It looked for all the world like the 
work of a soap bubble party. 


The Electrical Supply Company has two 
uew features which came to the surface on 
Thursday. Lava insulators to replace the 
ordinary drawer knob, and Hering vice grip 
coupling for wire joints. 

The reputation of the Chicago Electric 
Club, as given in the Times, did not pre- 
vent C. H. Cone from travelling round the 
various exhibits with ‘‘take a card” as his 
watchword. The card has-a big P. & B. 

n it. 

Seven Aldermen from St. Joe, Mo., in- 
specting the various systems, having in 
view a plant of 200 arc lights, were dis- 
covered by a private detective in the RE- 
ViEw’s employ. The seven wise men were 
asking lots of questions incognito. 

The gavel presented to the President of 
the Convention by the Central Electric Com- 
pany, was made from a section of Okonite 
armored electric light cable, neatly and fully 
nickled, with a fancy plated handle. The 
cable is Okonite and the gavel is as pretty as 
a little daughter’s eyes. It was made in ten 
hours, the expert workmen remaining up all 
night Tuesday to have it completed by 
Wednesday morning. 

The members of the Convention were 
severally presented with boutonnieres by the 
combined Okonite and Central Electric 
Companies. A neat and appreciated com- 
pliment from thorough good fellows. 

The exhibition building had never known 
larger crowds at any winter gathering, and 
but few during the regular seasons. 

Mr. George Cutter, of the Thomson-Hous- 
ton Company, exhibited a remarkably ingen- 
ious and convenient brush trimmer, which is 
as handy as it is cunning. The arrangement 
consists of a pair of ordinary metal ‘‘ snips ”» 
With the gauge attachment which enables 
one to cut at any angle, or bevel, or a square 
cut, and as easily as one can cut his thumb 
nail. 

The difficulty of successfully using the 
same current for two different purposes was 
repeatedly shown on incandescent light and 
motor power circuits fed from the same 
dynamo. The little hair pin lights were of 
any candle power from double nought up to 
men’s size, and averaged about 8, in a scale 
of 1 to 7, as a phrenologist would put it. 
Mixed service will not work successfully. 

The Johnstone conduit system was ex- 
hibited in detail and attracted much atten- 
tion. After Mr. Johnstone’s audacious 
speech in the Convention on the under- 
ground question—a speech that made the 
central station men almost a unit on all 
questions thereafter—the members desired to 
know more of this work and in the Review, 
which came to hand that day, they were 
pleased to find the system fully described 
and illustrated. Nearly 1,000 copies of the 
Review were taken by the delegates and 
other interested parties. 





EXHIBITS AT THE CHICAGO 
CONVENTION. 

The interesting exhibit of vulcanized as- 
bestos goods is made by H. W. Johns & Co., 
of New York. The company is represented 
by Mr. E. B. Hatch and Mr. Robert Cole- 
man. A specialty was made in the exhibit 
of the Vulcabeston Insulation and the In- 
durated Fibre Pipe, and in the exhibit were 
included complete lines of these goods. The 
Vulcabeston is made from asbestos fibre 
and moulded into any shape, and applied to 
all classes of insulation, and for battery 
cells. With this exhibit were also shown 
the sectional insulated air coverings for 
steam, gas and water pipes, manufactured 
by the Shields & Brown Company, a large 
variety of these goods being shown. 

The Waters-Sweeny Telegraph and Tele- 
phone Switch Company, of Terre Haute, 
Ind., and represented by Mr. R. G. Sweeny, 
occupied convenient space, and showed a 
variety of switches of special make. The 
object of the patent switch owned by this 
company is to operate any number of tele- 
phone or telegraph lines with one set of in- 
struments, which makes a great saving in 
local batteries, and economizes in space. 

The Pond Engineering Company, of St. 
Louis, Kansas City and Omaha, and repre- 
sented by Mr. Frank H. Pond, the presi- 
dent, had quarters where there was an active 
demand for the new and complete catalogue 
issued by the company, containing, in addi- 
tion to the line of engines and accessories 
represented by the company, a few well de- 
served letters of praise from customers in all 
parts of the country. 

Next in line was the exhibit of the Bliss 
Shafting and Pulley Company, of Chicago, 
and the Falls Rivet and Machine Company, 
of Cuyahoga Falls, Ohio, represented by 
Mr. H. W. Merrill. A specialty was made 
of the Falls Friction Clutch Pulley, which 
was shown in working order, and fully ex- 
plained. 

The Reliance Gauge Company, of Cleve- 
land, Ohio, represented by A. J. Wright, 
manager, showed a large number of their 
Reliance Safety Water columns, in finished 
brass, nickel plated and japanned. ‘The 
company also had columns in practical op- 
eration on the boilers furnishing steam for 
the exposition. The exhibit included both 
low and combined high and low alarm col- 
umns, and attracted much attention. 

The inner room next the quarters occupied 
by the Press, presented some very attractive 
exhibits, notably those of the Paillard Non- 
Magnetic Watches on the left of the entrance 
and the American Waltham Non-Magnetic 
Watches in the opposite corner. Much taste 
was shown in the arrangement of these ex- 
hibits, and throughout the sessions they were 
surrounded with visitors. The Paillard 
Company ‘were represented by Mr. C. W. 
Ward, Mr. C. R. Botsford and Mr. R. 8. 
Hubbell. The exhibit consisted of a full 
line of Paillard Non-Magnetic Watches, at 
all prices. In the case containing the watches 
a small electric motor was running, and a 
do. ble horse shoe magnet hanging from a 
golden tripod was another novel arrange- 
ment for showing the entirely non-magnetic 
properties of the watches. A full line of 
standard goods and complicated watches, in- 
cluding chronographs, repeaters and per- 
petual calendars, was also shown. 

The Edison phonograph and phonograph- 
graphophone came next and proved a Mecca 
for all visitors to the building. The exhibit 
was made by the Illinois and Indiana Phon- 
ograph Company, represented by Mr. Green 
B. Raum, and the machines were kept con- 
stantly busy. 

The quarters of the American Waltham 
Watch Company, represented by Mr. H. E. 
Duncan, manager of the non-magnetic de 
partment, Mr. John Logan and Mr. C. J. 
Horton, were handsomely fitted up with 
Turkish wall hangings. A race course 
chronograph of large size and controlled by 
electricity was a striking feature of the ex- 
hibit which included a complete line of non- 
magnetic watches, stone watches of great 
beauty, and an American repeating striking 
watch just put upon the market by this com- 
pany and putting America on a par with the 





world in this special branch of watch manu- 
facture. The company can duplicate any 
and all parts at short notice, an advantage 
that is easily appreciated. 

The Standard Underground Cable Com- 
pany, represented by Messrs. F. E. Degen- 
hart, E. G. Acheson, J. W. Marsh, and W. 
A. Connor, and the National Conduit Manu- 
——s Company, represented by Mr. J. P. 
McQuaide, occupied the — side of the 
room exhibiting the standard varieties of 
cables and underground wires and the con- 
duit companies piping. 

In the remaining space in this room the 
Munson Belting Co., represented by T. K. 
McKnight and H. B. Burroughs, exhibit in 
section B a full line of their superior Eagle 
brand of belting for high speed work, one of 
which is 140 feet in length. 

The Munson Belting Co. have been most 
successful in perfecting dynamo belts, some 
of which have been running for years and 
thoroughly tested. . 

The Ball Electric Light Company, repre- 
sented by Mr. Edward Stockwell, made an 
exhibit in the central portion of the main 
hall, showing a Ball dynamo supplying 25 
lights of 800 candle power each, the machine 
being driven with a two-inch belt, and giving 
three lights per horse power, an exceedingly 
good showing. The lights attracted general 
attention, and excited no little wonder from 
the small consumption of power, and were 
hard to distinguish from others of higher 
nominal candle power. 

An instantaneous armature protector, a 
neat device for the protection of armatures 
in case of short circuting, preventing burn- 
ing out, was exhibited in practica) operation 
in the main hall by the inventor, Mr. Charles 
D. Wright, who was present to exp ain the 
workings of this useful apparatus to many 
visitors. 

Entering department B, the first exhibit 
was that of the Cook _— of underground 
conduits by the Cook Conduit Company, of 
Detroit. In the exhibit were included pipes, 
glass insuiators and other apparatus apper- 
taining to the system. The Minneapolis 
Fuel Oil Company occupied an adjoining 
space. : 

The Weston Electrical Instrument Com- 
pany, of Newark, N. J., represented by Mr. 
W. E. Quimby, made a fine exhibit ‘of all 
kinds of voltmeters from those intended for 
laboratory use to those for storage batteries, 
lighting and motor current measurements, 
and all showing tbe fine workmanship and 
finish in which the Weston Company is 
most deservedly noted. 

The Giles Anti-Magnetic Watch Shield 
was exhibited prominently a little further on. 
Mr. Giles, an attendant at the meetings and 
Mr. E. K. McGillivray, was in charge of the 
exhibit, which included anti-magnetic 
shields of various patterns and whose effi- 
ciency was shown by — them to the 
test with powerful electro and other magnets 
in the same show case. 

Opposite this exhibit was that of the East- 
ern Electric Cable Company, of Boston, 
represented by Mr. H. H. Eustis. The com- 
pany made an attractive display of the 
‘*Clark” wire, which wire and its merits 
are so well and so favorably known wherever 
electric wires are used. 

The National Carbon Company, of Cleve- 
land, made a large display of carbons and 
were well represented by Mr. W. H. Law- 
rence, president ; Mr. W. C. Hayes, treas- 
urer, and Messrs. J. S. Scoville and Eli 
Sanderson, salesmen. A large number of 
carbons, very tastefully arranged represent- 
ing a rising sun, wasa feature of the exhibit, 
and at this company’s booth there was an 
active demand for the Arc Light Directory 
and also the moonlight schedule calendar, 
for the benefits and advantages of which so 
many electric light people throughout the 
country are indebted to the National Carbon 
Company. a tg 

The William Powell Company, of Cincin- 
nati, represented by the president, Mr. 
James Powell, and Mr. H. R. Ferris, occu- 
pied a prominent position with a well- 
arranged exhibit of their specialties from the 
Union Brass Works. A full line of patent 
sight-feed engine lubricators, signal sight- 
feeders, dope cups for dynamos, etc., 
tastefully arranged and in practical working 
order made up the exhibit and attracted 
much attention. 

The Composite Cell Company, 35 Broad- 
way, New York, represented by Mr. D. C. 
Hood, general manager, made an exhibit of 
electric battery cells of all sizes, large and 
small and suitable for secondary and primary 
batteries. Their goods are made of a new 
and indestructible material not effected by 
extremes of temperature and impervious to 
all acids, and have the additional advantage 
of cheapness. Stora, wary A men found 
Mr. Hood’s exhibit of special interest. 

The Simplex Electrical eg ge & of 
Boston, represented by Dr. A. F. Mason 
general manager, and Mr. James H. Mason, 
displayed samples of their well known Sim- 
plex ‘‘ T. Z. R” insulated wires, Simplex in- 
sulating tapes and Simplex tree insulators in 
large variety, and also showed the new insu- 
lating staples which are just being put upon 
the market. The word ‘‘Simplex” was 
enough to attract many visitors. 








The ‘‘C. & C.” Motor Company was rep- 
resented at the exposition by Mr. H. L. Luf- 
kin and Mr. C. D. Mattison,.of New York, 
and Mr. F. N. Armour, the Chicago man- 
ager, and showed “‘ C. & C.” motors in prac- 
tical operation, in sizes from 14 horse-power 
up to three horse-power.. The exhibit 
showed very prettily the adaptability of elec- 
tricity as a motive power, motors running, 
other motors acting as dynamos and giving 
current for lighting or power again. at- 
tractive feature_for the ladies was electric 
power applied to running sewing machines, 
a small ‘*C. & C.” keeping three machines 
running, and all under the most complete 
control of the young lady operators. A 
new use of a “C. & C.” motor was shown 
in a cloth-cutting machine, which is described 
elsewhere. 

The exhibits of the Thomson-Houston 
Company were hard to locate anywhere, as 
they were in a everywhere. The out- 
side hall was largely lighted with T.-H. arc 
lights, which were also used in front of the 
building, and a T.-H. search-light shone 
far out Adams street. The incandescent 
lamps in the Convention Hall and in several 
other rooms of the building, for the display 
of electroliers, etc., were of the T.-H. sys- 
tem, and motors from the same company 
were put to a variety of uses in different 
parts of the exhibit. The inside exhibit by 
this company, which was here represented 
by Messrs. F. H. Soden, Harry Small, A. B. 
Cotton and J. W. Johnson, was in Depart- 
ment A, where in the centre of the room 
were displayed in great variety arc and in- 
candescent lights and apparatus, incandes- 
cent lamps on an arc circuit, transformers 
for the T.-H. alternating system which is 
meeting with such success, current indica- 
tors, ammeters, voltmeters, switches, etc. 
Among the novelties was a Thomson electric 
meter, accurately measuring, by an ingeni- 
ous device, the lamp hours, and a large 
steamship search light. The Thomson- 
Houston Carbon Company, of Freemont, 
Ohio, made a large display of arc light car- 
bons of their manufacture. 

The Thomson-Houston electric car muy 
perhaps be considered as the one most 
popular exhibit of all, and under the 
guidance of Mr. . Bosson, who 
had charge of this part of the exhibit, 
or of one of his assistants, was always 
crowded with eager passengers on its trips 
up and down the spacious hall and around 
the sharp curve at the end. It was run on 
the overhead system, and worked beauti- 
fully and without the slightest accident, At 
the upper end of the hall were the T.-H. arc 
and incandescent dynamos and generator 
for the electric railway, all doing good work 
throughout the exhibit. This department 
came under the supervision of Mr. Manning. 

The Thomson Electric Welding Company, 
of Boston, expected to have a welding ma- 
chine in practical operation during the Con- 
vention, and many were the inquiries for 
this wonderful application of electricity ; 
but the machine was delayed, and the com- 
pany simply made a display of welds and 
welded specimens, which was an attraction 
for thousands. 

The Shultz Belting Company, represented 
by Mr. J. A. J. Shultz, made an exhibit of 
their belting, which is so favorably known 
in electric lighting circles, and made a spe- 
cialty of the Shultz patent leather-covered 
pulleys, a great advantage of which lies in 
the fact that the covering is fastened under 
the edge of the pulley-face by a groove or 
band, no cement being used, and no holes 
drilled in the pulley nor rivets inserted. 

The Eddy Electric Manufacturing Com- 
pany, exhibited a 10 horse-power motor with 
thoroughly automatic regulation. The Eddy 
people are pushing their way to the front in 
all parts of the country. They also exhibited 
a self-timing speed indicator. They were 
represented by A. C. Newton and M. E. 
Baird, of Windsor, Conn. The Cleveland 
Switch, was also exhibited in the same space. 

The E. P. Gleason Maunfacturing Com- 
pany, New York, made a fine exhibit of gas, 
incandescent and arc globes clear rich cut, 
etched and colored. Also electroliers, both 
combination gas and electric. Outside in- 
candescent street lamps and novelties in arc 
advertising lamps. They also gave an ex- 
hibition of high speed machinery. They were 
represented by E. F. Gennert, W. F. Cullen, 
New York, W. C. Gleason, Chicago. 

One of the most attractive exhibits was 
that of the Okonite Company, the Central 
Electric Company, of Chicago, and Pettin- 
gell.Andrews & Co., of Boston, which occu- 
pied one side of the inner art gallery, Depart- 
ment B. The Okonite Company was 
represented by Capt. W. L. Candee and Mr. 
George T. Manson; the Central Electric 
oe ogy by Mr. W. H. McKinlock, Mr. 
George McKinlock and Mr. W. W. Low, 
while Mr. F. E. Pettingell was on hand, 
representing the interests of his house. 

John A. blings Sons’ extensive display 
in the main hall was in charge of Mr. Thomas 
8. Gordon, of the Chicago house. Regard- 
less of the icy weather Mr. Gordon smiled on 
all callers and explained the uses and quality 
of the electrical goods exhibited. Mr. Bailey, 
je Chicago manager, was present several 

ays. 
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*, The Postal Telegraph Company has 
asked permission to enter Richmond, Va. 


*, A new telephone line is being estab- 
lished between Onaucock and Accomack 
Court House, Va. 

*, Terre Haute, Ind., has passed an or- 
dinance requiring the telegraph and _tele- 
phone wires to be placed underground on 
certain streets in the heart of the city. 


*, A bill authorizing the laying of electric 
wires underground by the National Subway 
Company was reported from the committee 
on engrossed bills and signed, in St. Louis, 
recently. 

*, In retiring from his position of city 
engineer of Indianapolis, Ind., Mr. Shearer 
recommended among other things the intro- 
duction of an underground system for elec- 
tric wires. 

*,. Omaha and Lincoln, Neb., are making 
an excellent showing in the telephone busi- 
ness, and possess a service whose excellence 
is the subject of favorable comment of visi- 
tors from other cities. 


*,. The Savannah (Ga.) Electrical Com- 
pany, recently chartered to erect a burglar 
alarm and telegraph system, have organized 
with P. W. Meldrim as president, and are to 
commence work at once. 


»*, M. I. Gump, secretary Johnson City 
Electric Light & Power Company, Johnson 
City, Tenn., wants to purchase materials for 
a long distance telephone Length isto be 40 
miles. No. 10 wire will be used. 


x", Bills have been introduced in the 
Illinois Legislature to increase the powers of 
the City Council to regulate telephone com- 
panies and regulate the price of service, and 
give the city council power to regulate the 
price for electric light. 


x", The Postal Telegraph Company, 
Washington, D. C., has applied for a permit 
to put down more underground cables of the 
‘‘ Waring” patent, and to lay a new line on F 
street, between Sixth and Fourteenth streets, 
and across the Aqueduct bridge. 


*, The Edison Mutual Telegraph Com. 
pany has begun fitting up its office in the 
Wayne Hotel, Ft. Wayne, Ind. The lines 
will be completed within a few days and 
business will be begun. It is said that Mr. 
Charles Miller, of the Fort Wayne Jenney 
Electric Light Company, will be the 
operator. 


«x, A new telegraph line has been com- 
pleted from New York to Boston by the 
Empire and Bay States Telegraph Company. 
Construction work was finished about a fort- 
night ago, having occupied about two years. 
The route runs through Hartford, New 
Haven, and Providence. It is not likely 
that the line will be opened for business at 
present, for the directors prefer to test it by 
experiments until all that is claimed for it 
shall be satisfactorily developed. It is to be 
operated by a patent multiplex system. The 
most important announcement in connection 
with the line is that it is a bona-fide enter- 
prise and has entered the field as an honest 
and sturdy competitor to the present mon- 
opoly, by which it will not be absorbed. The 
directors are hiding their personality, in order 
to escape inquiries. Those who profess to 
represent them are evidently acting under 
instructions to say nothing except as above, 
with the addition that, as soon as the line 
shall be ready for business, full information 
‘will be given out in regard to what has been 
accomplished and to what is intended. The 
company is said to have ample financial 
backing fora much larger enterprise than 
this appears to be. It was intimated at the 
office at 34 Broadway that the line might un- 
dergo ramification and extension before pub- 
lic patronage will be invited. 





New Wires of the Wisconsin ie) 
Election of Officers. 

At the annual meeting of the Wisconsin 
Telephone Company last week Henry C. 
Payne was elected president; Charles H. 
Haskins, vice-president ; John D. McLeod, 
secretary; Frank G. Bigelow, treasurer ; 
B. K. Miller, counsel; E. H. Brodhead, 
H. C. Payne, B. K. Miller, C. H. Haskins 
and George Albree, directors. During the 
year the company has built 329 miles of lines 
in the State as follows: Dale to Horton- 
ville, 6 miles; New London to Shawano, 
83 miles; Chutonville to Caroline, 
12 miles; Mazomanie to Reeds- 
burg, 46 miles ; Madison to Lancas- 
ter, 104 miles; Lone Rock to Rich- 
land Center, 16 miles ; Janesville to 
Monroe, 388 miles; Brodhead to 
Evansville, 20 miles; Chippewa 
Falls to Bloomer, 13 miles; Janes- 
ville to Whitewater, 21 miles; 
Whitewater to Elkhorn, 18 miles. 

During the coming year it is pro- 
posed to extend the lines from Mon- 
roe to Darlington, Mineral Point to Dodge- 
ville and Highland, Lancasterto Platte- 
ville, Georgetown to Dubuque, Iowa, and 
Galena, Ill. 





A Battery Inside a Cake. 

The sequel to the celebration of Mr. 
Edison’s 42d birthday occurred on Monday 
evening, when the servants employed in his 
house and outbuildings, not to be outdone 
by the employés of the laboratory, presented 
him a birthday cake, of immense size and 
novel construction. It was about two feet 
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The Randall Pash Button. 

We illustrate herewith the new design of 
| Randall Push Button, manufactured by the 
Viaduct Manufacturing Company, of Balti- 
more, Md. By attaching a double conduc- 
tor flexible cord, with a presselle or pear 


| push on the end, it can be extended to a bed 


for the convenient use of a sick person, or to 
a desk, table, secretary, etc. It is especially 


adapted for use in hospitals, bedrooms, din- 
ing rooms, or any other place in which it is 
inconvenient to go tothe wall to press the 
common stationary push. 





Fria. 1 


It is made in two different styles ; with 
binding posts or with sockets, in which to 
place the ends of the cords as shown in 
Fig. 2. 


ee @ 
Tour of Inspection. 

The members of the Electrica] Club of the 
Institute of Technology were specially 
invited to inspect the West End electric 
road, Boston, on Friday, and through the 
kindness of Messrs. Sawyer and Blake, the 
New England agents of the Sprague Com- 
| pany, a special car conveyed the party over 























Fie. 
It bore the 


in diameter and 12 inches high. 
inscription : ‘‘ Thomas A. Edison, 1889,” in 
colored greenish-white frost work, and 
around its edges were 42 tiny incandescent 
electric lights, supplied from a_ battery 
placed in a cavity in the center of the cake. | 
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Charged with Electricity. | 
Some peculiar electrical phenomena were 
witnessed recently at Ocala, Fla., the past 
few days. The buildings occupied by Ben- 
jamin & Fox and Julius Israel have sheet 
iron fronts. During the thunder-storms re- 
cently these iron fronts became charged with 
electricity. Every person who entered either 
store while these conditions prevailed and | 
stepped with one foot on the iron threshold 
while the other remained on ground, was 
given a vigorous shock. It is a matter of 
comment that every one cringed perceptibly 
at the shock and some were completely 
doubled up by it. The wood foundation 
and floor of the building apparently are poor | 
conductors and leave the latent electricity to 
expend its force upon those who establish 
the necessary circuit. 








«#*x The Duluth, South Shore and Atlan- | 
tic Railway will place expert telegraphers on 
every passenger train, who will be supplied 
with a pocket outfit of key and sounder. 
Where it is possible, such men will ordin- 
arily act as conductor, brakeman or baggage- 
man. Stations on this road are far apart, 
and in several recent accidents on other roads 
in that section, great suffering has been 
caused by delay in reaching telegraph sta- 
tions. The arrangement goes into effect 
immediately. 





the road to the Allston power station where 
every opportunity was afforded for a 
thorough inspection of the steam and elec- 
tric plant. The overhead and conduit sys- 
tems were also duly examined. 
Se en 
Electrical Advances in the South. 
Among the Southern cities Which have re- 
cently made great strides in manufacturing 
enterprises, and which have come to the fore 
as centers of electrical enterprise, there has 
been none which have showed greater ad- 
vance and enterprise than the city of Ash- 
ville, N. C., especially in the line of electric 
power. 
This city has now one of the most success- 
ful—if not the most successful—electric rail- 
ways in the South, and the president and di- 


| rectors of the road express themselves as 


very well pleased with its operation. 
This road was equipped by the Sprague 
Electric Railway Company, and uses the 


| regular system of overhead wires, with 
| small No. 6 wire as a working conductor, 
| which is the only wire suspended over the 


street. 








—_< 
*, The patrons of the telephone system 
at Fort Dodge have taken up arms against 
the poor night service furnished. 
a ak 
* * The Lehigh Valley Railroad Company 
has just made practical tests of a new elec- 
tric and automatic brake. An emergency 
stop brought a train of fifteen cars to a 
standstill within 680 feet, the speed of the 
train being 34 miles an hour. 





Semi-Annual Convention at Kansas 
City of the Association of 
Edison [lluminating 
Companies. 


A LARGE AND ) INTERESTING 
MEETING. 





The winter session of the Association was 
fixed at Kansas City, Mo., in order to give 
the greatest possible encouragement to the 
directors and managers of the Edison stations 
lately installed in the West to ally themselves 
with the organization ard realize the benefits 
which have been found to accrue to the 
older companies. The distance and time 
involved prevented many of the eastern 
organizations from joining in the excursion 
which was inaugurated by the gathering of a 
party on Saturday, February 9, at the Penn- 
sylvania R. R. station in Jersey City. The 
special Pullman hotel car, ‘‘St. Nicholas,” 
was placed at the disposal of the delegates, 
and the trip of 48 hours, though marked by 
no specially stirring events, was exceedingly 
pleasant and in every way comfortable. 
With every possible attention from the rail- 
way Officials, with May weather and no 
dust, with exact conformity to schedule time 
up to the moment of arrival at Kansas City 
on Monday evening, there certainly was 
opportunity for a much-needed relaxation 
from business, and this was embraced by each 
traveller with an enthusiasm promising well 
forthesuccess of the convention. The Edison 
meetings of this kind have invariably been for 
‘*business” from the moment of calling to 
order, and the present was no exception to 
the rule, three sessions being held on the 
opening day and two on the second. The 
policy of President John I. Beggs has always 
been to hold the convention closely to its 
work up to the final adjournment, leaving 
the question of recreation as a secondary 
consideration. No one who knows General 
Manager Weeks can fail to appreciate that 
considering this pressure of business in con- 
nection with his solicitude for the pleasure 
of the delegates during every spare hour, the 
two days and evenings were crowded with 
an unceasing round of alternate work and 
play, just sufficient to keep every man’s head 
clear and his appetite good. 

The New York party were favored with 
the company of President Grimes, of the 
Kansas City Electric Light Company, who 
arranged by telegraph for the proper ac- 
commodations for the company at the Opera 
House on the evening of the arrival, and a 
‘‘Trip to Africa” following so closely upon 
the heels of the 1,300 miles did not appear 
to bring any perceptible additional fatigue. 
Rides in special cars on the cable roads, and 
a visit to the packing houses of which Kan- 
sas City is so justly proud, were arranged 
for the early morning hours, and afforded 
the visitors from the East a conception of 
the marvellous growth and promise of this 
young metropolis. Mr. Weeks displayed 
with special pride the latest modification of 
a safe transformation method, a Baxter three 
horse-power series motor on a 2,000-volt arc 
circuit, belted to a Thomson-Houston 16- 
light incandescent compound dynamo, sup- 
plying his residence. 

The weather was what might have been 
expected in April, and with the commodious 
quarters and unexceptionable table at the 
Coates House, the satisfaction of the mem- 
bers at their surroundings was unqualified 
by any cause of dissatisfaction. 

The convention, while not as large as on 
former occasions in the number of delegates 
in attendance, was one of absorbing interest, 
the papers were more numerous and com- 
prehensive than at previous meetings, and 
there was nothing lacking in the discussions 
of the vital features of the business with 
the exception of the unavoidable absence of 
Mr. Edison and President Johnson, of the 
Light Company. The executive depart- 
ment was, however, ably represented by 
Comptroller J. A. McClement. 

At the call to order by John I. Beggs, 
president of the Association, on Tuesday 
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morning, the presence of a number of the 
city officia's added greatly to the pleasure of 
the day . 

After the opening remarks, the chair- 
man introduced Mr. George W. Lee, 
resident of the City Council, who in the 
ibsence of the Mayor welcomed the dele- 
vates to Kansas City and tendered to them 
the freedom of the city. 

He was followed by John L 
ng lawyer. He said: 

‘I bid you a hearty welcome to our city. 
We have not as magnificent structures, as 
palatial residences, or expansive parks as 
you are used to in the East, but you must re- 
member that less than 30 years ago this city 
was a straggling hamlet, known as Westport 
landing. Now you can see by our electric 
wires overhead, by the cables underground 
that we have made wonderful progress. We 
f Kansas City never sing our own praises ; 
let visitors, our friends and 

ir enemies do that. Still we point to many 
f our material improvements with pride. 
Ve are a marvel of Western enterprise. 
Better and bigher than all this, we have our 

ets and poetesses, our authors and author- 
esses who are widely read. We can point 
vith pride to our newspapers that are the 
quals of any printed in the East. 

Nor is the name of Edison unknown to 
us—his wonderful inventions, the telephone, 
he electric motor and light and the greatest 
if all, the graphophone, that will permit 
ur descendants 500 years from pow to hear 
sur voices as they are to-day ; to hear the 
ongs we sing, the words we speak, and then 
ve wonder where the inventive genius of 
this man Edison will end. I think that there 
vill be a time when the air will be plowed 

ith electric ships and the moon will be to 
s, as the Samoan islands, only a coaling 
I again wel- 


Peak, a lead- 


ve are modest ; 


ition on the celestial voyage. 


come you to our city, our homes and our 


hearts.” 
The Edison conventions have always been 
n the nature of directors’ meetings, for pri- 
ite consultation of matters vital to the pros- 
perity of the business. This has been un- 
ivoidable, by reason of the position occupied 
y the Edison Electric Light Company, as 
ioneers in all the essentials of the incandes- 
nt low pressure central station business 


It was but natural that a sense of 


exultation at the prospect of speedy results 


n the fight for the supremacy (which if the 
patent laws of the United States mean any- 


thing are now near at hand) should be evident 


in all the utterances of the discussions. The 
loud of uncertainty which long litigation 
ilways brings seemed to be lifted, and a tone 

f assurance and expectancy was one of the 
marked features of the session. 

The lists of members of the Association 
who were present is as follows : 

From the ‘‘ Edison Electric Light Com- 
pany, New York”—J. H. McClement, comp- 
roller ; J. H. Vail, general superintendent ; 
W. J. Jenks, director standardizing bureau ; 
L.. Stieringer, expert. 

‘« Edison Electric Illuminating Company, 
New York ”"—John I. Beggs, vice-president 
ind general manager ; J. B. Skehan, treas- 
irer. 

Edison Electric Illuminating Company, 
Boston, Mass.—C. L. Edgar, general super- 
intendent. 

Edison Lamp Company, East Newark, 
N. J.—Francis R. Upton, treasurer; F. E. 
Jackson, assistant electrician. 

Edison United Maufacturing Company, 
New York—C. E. Chinnock, vice-president 
and general manager. 

Edison Electric Illuminating Company, 
Brooklyn, N. Y.—C. J. Field, general mana- 
ger. 

Edison Light Company, Philadelphia, Pa. 
—W. Preston Hix, director. 

Reading Electric Light and Power Com- 
pany, Reading, Pa.—Thomas P. Merritt, 
president. 

Edison Electric Illuminating Company, 
Birmingham, Ala.— Leigh Carroll, presi- 
dent. 

Edison Electric Illuminating Company, 
Appleton, Wis.—A. L. Smith, president ; 
F. G. Kurz, superintendent. 

Edison Electric Illuminating Company, 





La Crosse, Wis.—F. A. Copeland, president ; 
Wm. D_ Kurtz, superintendent. 

Edison Light and Power Company, Kan- 
sas City, Mo.—W. B. Grimes, president ; E. 
R. Weeks, general manager; G. W. Hart, 
superintendent ; F. R. Hoover, director. 

Hutchinson Electric Light Company, 
Hutchinson, Kansas—L. A. Beebe, mana- 
ger; M. C. Orton, stockholder. 

Edison Electric Illuminating Company, of 
Lebanon, Pa.—J. M. Shank, president, E. 
H. Brooks, manager.. 

McKeesport Light Company, McKeesport, 
Pa.—T. L. White, M.D., president. 

Edison Electric Illuminating Company, 
Topeka, Kans.—George F. Parmelee, presi- 
dent; E. R. Wilder, treasurer; W. W. 
King, superintendent. 

Edison Electric Illuminating Company, 
New Orleans, La.—W. F. Oswald, director. 

Edison Electric Light and Power Com- 
pany, St. Paul, Minn.—Wilson 8. Howell, 
electrician, of Leonard & Izard, electrical 
enginecrs, Chicago, Ills., H. Ward Leonard, 
W. 5S. Andrews. 

Laramie Electric Gas Light and Fuel Com- 
pany, Laramie, Wyoming Ter.—R. M. 
Jones, trustee. 

Forest City Electric Light Company, Rock- 
ford, Ills., M. A. Beal, manager. 

Elgin Edison Light Company, Elgin, Ills. 
—Chris. Wustenfeld, manager. 

Sprague Electric Railway and Motor Com- 
pany, New York City—H. McL. Harding, 
general agent. 

Edison United Manufacturing Company, 
St, Louis, Mo.—A. H. Reece, agent. 

Markle Engineering Company, Detroit, 
Mich.—John R. Markle. 

Edison Machine Works, Schenectady, N. 
Y.—James P. Kelly, agent. 

Edison Electric Illuminating Company, 
Spokane Falls, Wash. Ter.—W. P. Noble, 
electrician. 

Edson United Manufacturing Company, 
Spokane Falls, Wasb. Ter.—S8. Z. Mitchell, 
agent. 

Kearney Electric Light and Power Com- 
pany, Kearney, Neb.—J. G. White, mana- 
ger. 

Agency of Edison Electric Light Company, 
Omaha, Neb.—Geo. W. Coster, agent, 
Owen Ford, manager. 

A paper was read by J. H. Vail, general 
superintendent of the Edison Electric Light 
Company, on electric railways and their re- 
lations to Edison central stations, illustrating 
by statistics, the advantages to be derived 
from their operation by Edison illuminating 
companies. 

A detailed statement was made by J. H. 
McClement, comptroller of the parent com- 
pany, on the progress of the patent litigation. 

This was supplemented in the evening by 
a stereopticon entertainment arranged by W. 
J. Jenks, director of the Standardizing 
Bureau, showing in a series of slides the 
drawings which accompanied the applica- 
tions for some of the early Edison patents, 
the cardinal features included in the system. 
The patents influenced by the Bate decision 
were especially noticed and analyzed. The 
early history of Mr. Edison’s work was fur- 
ther illustrated by a large number of bistor- 
ical slides, showing the evolution of the cen- 
tral station business in the different types of 
buildings erected from year to year by il- 
luminating companies. Also by numerous 
recent applications and modifications of the 
system. Invitations were extended to the 
representatives of the City Government, 
members of the press and guests of the hotel, 
and the Times, in its issue of the following 
day, made the following comments : 

The lecturer rapidly sketched the life of 
Mr. Edison, beginning with his career as a 
newsboy on the Grand Trunk Railroad 
toward the close of the war. He had an eye 
out for the main chance, even at that early 
age, and soon had four of the boys working 
for him. It is believed that he originated the 
idea of bulletining news. At any rate when 
he got his stock of morning papers in New 
York he would utilize the telegraph the 
very first thing ; bulletining the most start- 
jing items of news at the stations all aloug 
his route. He narrowly escaped becoming a 
newspaper man. In fact he did engage in 
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the business fora time. He set up a little 
printing office in the baggage car of his train 
and published a sheet called the Grand 
Trunk Herald. A fac simile of the paper 
was thrown upen the screen. It was a de- 
cidedly crude looking littie three-column 
sheet. 

The next view was one of Menlo Park and 
the interior of the old laboratory. Fo!low- 
ing this was a ghastly reproduction of a 
photograph of the interior of the laboratory 
at Menlo Park taken by the light of three 
incandescent lamps on December 20, 1879— 
shortly after the Jamp was invented. 

Then came a picture of the tirst carboniz- 
ing furnaces where lamp fibers were first 
carbonized, then a photograph of Edison’s 
first electric generator and following that an 
exterior view of the original lamp factory. 
The next picture was interesting for more 
reasons than one. It was a photograph of 
the ill-fated ‘‘ Jeannette,” fitted out by James 
Gordon Bennett for Arctic explorations and 
lost in the polar regions. She was equipped 
by Mr. Edison with a small dynamo, one of 
the first ever used on ship board. Then 
fellowed a photograph of the steamship 
“Columbia” of the Oregon Railway and 
Navigation Company, the first ocean steamer 
practically lighted by incandescent lamps. 
She was fitted out in 1880. The steamer 
*‘ Albatross ” of the United States Fish Com- 
mission was then shown. The ‘‘ Albatross” 
used incandescent lamps in investigating the 
subject of ocean food fishes. The lamps 
were successfully used in catching specimens 
of fish at a considerable depth. They 
attracted the inhabitants of the water ard 
they were easily netted. 

Then came a view of the Prospect hotel at 
Blue Mountain lake, the first hotel success- 
fully illuminated by incandescent lamps. It 
was in that hotel that the first incandescent 
lamp was placed in an elevator car Follow- 
ing this came a representation of the original 
Edison plant at Appleton, Wis., following 
which was a photograph of the first South 
American system at Santiago, Chili. The 
quaint old palace transformed into a modern 
house of wonders formed an interesting 
picture, indeed. A wiring gang in Santiago 
laying in the Edison tube system showed 
some amusing contrasts. Lazy senors, 
puffing their cigarettes, were standing by, 
curious spectators of a piece of work 200 
years ahead of them. Still lazier Indians 
and negroes were lounging about, wondering 
what was the cause of all the commotion. 
Then flashed on the canvas the beautiful 
villa of Senora Casina, near Santiago, a per- 
fect fairy abode with its lovely grounds and 
fountains lighted by electricity. 

Then followed representations of the 
Brockton, Mass., station, one of the earliest ; 
the station at Milan, Italy ; a map of the 
first district of New York, started Septem- 
ber Ist, 1882; a photograph of one of the 
uptown New York stations and of the in- 
terior of the magnificent steamer ‘‘ Pilgrim,” 
with her dazzling ‘‘ electroliers.” 

Then followed a number of drawings of 
patents, unintelligible to the general public, 
but deeply interesting to the electrician. 

Fac similes of Edison’s diplomas, includ- 
ing his crystal palace award and his com- 
mission as a member of the Legion of Honor 
were next shown, and the entertainment 
closed with a few miscellaneous views, in- 
cluding portraits of Lincoln, Grant and 
Washington. The audience departed well 
pleased with the instructive entertainment. 
The reading and discussion of papers will 
make up the programme to-day. 

An interesting discussion of the results of 
the use of the Edison chemical meter brought 
outa paper of great practical interest by 
E. A. Kennelly, of the Edison laboratory, 
under whose direct supervision experiments 
have been conducted the past year. The 
meter has been cheapened both in first cost 
and expense of maintenance, and samples of 
new types are now being made for the Paris 
Exposition. The possible errors, never large 
under reasonable management, have prac 
tically disappeared, as was outlined in the 
paper recently read on the subject before the 
American Institute of Electrical Engineers. 

A paper on the ‘‘ Commercial Mean of the 





Incandescent Lamp,” by Mr. Edison, was 
read by Mr. Upton, of the Edison Lamp 
Company. This set forth in amplified form 
the practical results of the operation of the 
laws regarding lamp efficiency brought out 
some time ago by John W. Howell. It also 
detailed some interesting facts as to lamp 
breakage in central stations. The discussions 
of this subject were extended through two 
sessions and conveyed much practical infor- 
maticn to all present. It included the matter 
of the lamps of increased efficiency which 
have been made for a year past and developed 
the fact that one result of Mr. Edison’s ex- 
perimental work has been to secure 50 per 
cent. more light from the same energy ex- 
pended, while fully maintaining the guaran- 
teed life of lamps, asa matter of actual record. 

An exceedingly clear and entertaining 
paper on Medical Applications of Current 
trom Central Stations was contributed by J. 
W. Parcell, Jr., of the Sprague Electric 
Railway & Motor Company. 

The committee chosen to investigate the 
subject of mutual insurance of Edison sta- 
tions, submitted a long and exhaustive re- 
port, showing the status of the stations 
throughout the country, and recommending 
that the Edison Electric Light Company 
gather still farther details. ‘The committee 
was continued to the August meeting. 

A paper on the ‘‘ Steam Engine,” by Prof. 
Wm. D. Marks, of Philadelphia, opened a 
lively discussion as to the merits of com- 
pound condensing engines for electric light- 
ing. Special reference was made to the high 
speed engines recently built for the Philadel- 
phia Edison central station. 

W. J. Jenks read a suggestive paper on 
‘* Inspections,” pointing a moral to the cen- 
tral station manager, and a suggestion to 
the insurance fraternity. 

The executive committee reported in favor 
of holding the next meeting at ore 
Falls, and accordingly, preparations will be 
made for an occasion of unusual interest on 
the second yy | of August. They also 
recommend that thereafter only annual ses- 
sions be held, and a change in the by-laws 
was made to that effect. 

The convention adjourned on Wednesday 
at 6 p. M., after five exceedingly interesting 
and profitable sessions. 

Special mention should be made of the 
courtesy of General Superintendent W. W. 
Smith, of the Missouri & Kansas Telephone 
Company, who placed three instruments at 
the disposal of the members. 

—__ +o —__——_ 
Electrical Stock Business. 

Although embryotic to a large extent, 
there is a steady increase in the business of 
dealing in electric securities. The public 
have not as yet dealt much, the sales of 
stock being largely confined to the electrical 
fraternity who knew the nature of the 
securities. There is one firm in Boston and 
one in New York who do nothing but place 
securities of this nature. During the past 
year considerable business of this nature has 
been done, and stocks and bonds have been 
bought and sold. The Boston companies 
generally are doing excellently in these mat- 
ters, none of them being below par, and 
some being much higher. The Thomson- 
Houston Electric Company, whose par value 
has been $25 a share, is selling at 220, and 
has been selling as high as 225. Ata recent 
meeting the capital has been raised to 100. 
Under the new arrangements the stock will 
probably go much higher. At a par value 
of $25, 220 was a high figure when it is 
considered that no dividends are paid. All 
dividend earnings are turned into the sub 
companies of the Thomson-Houston Com- 
pany, who pay dividends and are guaranteed 
by the parent company. For instance, the 
six per cent. bonds of the Cambridge Electric 
Light Company, which are guaranteed by 
the Thomson-Houston people, whose system 
they use, have been quite largely dealt in and 
although there have been no recent sales, 
any buyer would have to pay considerably 
above par for his pe ary 

The Thomson Electric Welding Company, 
a company practically under the protection 
of the Thomson-Houston Company, is sell- 
ing now at 190 to 200 on a par value of $100 
per sbare. The stock has sold as high as 
220, but has reacted back to the figures just 
quoted. When it is considered that this 
advance is made without a single machine 
being sold, the company having but recently 
got into their new factory, it seems enor- 
mous. There have been a great many orders 
received, and when the machines are turned 
out and business is fairly under way, 
bigher figures yet are expected. The Boston 
Electric Light Company’s stock is selling at 
about its par value of $100 per share. This 
stock pays a dividend of six per cent. 

The Edison Electric Light Company on a 
par value of 100 is selling its stock at 188, 

Electric securities are certainly safe and 
lucrative, and their increase in popularity is 
but natural.— Boston Com. Bulletin. 
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PROCEEDINGS OF THE NATIONAL ELEC- 
TRIC LIGHT ASSOCIATION. 
(Continued from page 3.) 
wards instructed the secretary at the meeting 
to call a meeting of this committee and al- 
low them to choose their own chairman and 
proceed to work. That, Iunderstood, was 

done, but the committee has never met. 

Mr. Morrison: Who are the members of 
the committee ? 

The President : 
member. 

Mr. Morrison: The duties of that com- 
mittee are of such a character that no one 
engaged in the electric lighting business 
would care to fulfil them. It practically in- 
volves a decision as to whose wire carries 
the best insulation. We have carried upon 
our committee lists for several years this 
committee on insulation, and we have never 
yet had a reportfrom them. Professor Bar- 
ker, Mr. Hering, Professor Houston, and a 
large number of scientific gentlemen were 
assigned to this duty at one time, and the 
prospect was that we would get from them 
a report ; but when the time came, owing to 
the inability of the Association to provide 
the scientific instruments for the tests which 
were necessary to determine certain qualities 
of insulation, and for other reasons—notably, 
the appropriation of a sum of money to be 
placed at the disposal of these gentlemen, 
and without which they could not operate 
to any advantage—they were unable to make 
a report, except a partial one which, I take 
it, is now among the archives of the Asso- 
ciation. With this condition of things be- 
fore us, and believing that we are only lum- 
bering up your committee list by retaining 
this, and perhaps some other committees 
upon it, I move you, sir, that that committee 
be discharged from further consideration of 
the question. 

The President: Before putting that mo- 
tion, the Chair thinks we should hear, at 
least, from the individual members of that 
committee. Have they any wish to be re- 
tained ? 

Mr. Morrison: It was at the suggestion of 
the committee that I made the motion. 

Mr. Morrison’s motion to discharge the 
committee on insulation of wires and instal- 
lation of plants from further consideration 
of the subject was carried, and the commit- 
tee was discharged from further duties. 

The President : The next committee that 
the Chair has on the list is the committee on 
education, of which Dr. Moses is chairman. 

Dr. Moses: Mr. President there were two 
members appointed on that committee. They 
were to do the work of recommend- 
ing to all the educational centers the adop- 
tion or the grafting of a course into their 
curriculum embodying instruction in elec- 
trical engineering or some minor treatment 
of the subject. Shortly after the appoint- 
ment of the committee, Columbia College of 
New York took the initiative in such a de- 
cided way and with so much authority that 
it seemed impossible for us to add anything 
to the weight of their dictum. The result is 
since they have done the work for us, we 
had better not ask anything more of the com- 
mittee if we have such able exponents of our 
views. I ask that the committee be dis- 
charged. 

Mr. Morrison moved that the report be ac- 
cepted and the committee be discharged. 

The motion was carried unanimously. 

The President: It was suggested at the 
opening of this session to-day that the session 
be a short one devoted to reports of com 
mittees; and the Chair has called over 
simply the names of those committees that 
could report this morning. The committee 
on underground which has quite a lengthy 
report, and of which Mr. Lynch of New 
York is chairman, who cannot be present 
with us until to-morrow morning, the Chair 
will have to pass; also the committee on 
the New England exchange asked to be 
given time until to-morrow morning, and 
the Chair, if there is no objection, will so 
pass that committee until to-morrow morn- 
ing. That disposes of the special and regu- 
lar committee reports. If there is nothing 
further before the house, the Chair is ready 
to entertain a motion to adjourn until to- 


Dr. Moses is the senior 





morrow morning, after some announcements | also the name, address and business of every 


shall have been made. 


Mr. Morrison : Mr. President, before the ad- | vention room. 


journment and in view of the fact of the 


proposition having been made to appoint a.| 


committee to nominate to this Convention 
officers for the ensuing year, it becomes my 
duty, although a somewhat delicate one, to 
makea statement here which savors some- 
what of personality. Iam glad there are so 
few people present and would ask that this be 
not made a part of the official record of the 
Association. It looks too much like talking 
of one’s self. 

The President: The chair will state that 
if it is of such a nature as that, if you do not 
want it printed we had better go into com- 
mittee of the whole. 

Mr. Morrison : I take it for granted the 
press will extend that courtesy when the re- 
quest ismade. It is only a few words. I 
think the time has arrived when the officers 
of this Association should be nominated in 
open meeting and voted for by ballot, and 
every other safeguard thrown about the pay- 
ing members of this Association to enable 
them to give a free and untrammeled expres- 
sion of their choice. Therefcre when the 
question comes up I should oppose the ap- 
pointment of a committee to nominate for 
the Convention that which I believe should 
be done by themselves in open meeting. Now 
I rise to say that since my arrivalin Chicago 
Sunday night, I have been waited upon by 
a committee composed of 40 odd mem- 
bers and asked to allow them to my 
name as a candidate for president of 
the National Electric Light Association. I 
want to say to this Association at least 
to the old members of it, that they 
know the trouble I had in getting rid of 
that office. It was too much of a labor to 
ever permit any one knowing the circum- 
stances of the case to have any idea that I 
would voluntarily seek the office again. I 
want to go still further and say that there is 
no inducement that I know of that could be 
offered—there are no combinations of cir- 
cumstances which could prevail—that would 
induce me under any circumstances to allow 
the use of my name as a candidate for this 
office. I have served you, my time has 
passed away, the Association is growing, 
and every year new men are coming into it ; 
instead of looking backward and reaching 
over your shoulders to old men who have 
served their time and passed out, reach for- 
ward and pick up the new men and young 
men, the men who have kept up with the 
progress of the age, and from that class of 
men select officers from time to time to gov- 
ern the Convention. These are my senti- 
ments. The one particular point I want to 
make I again reiterate—that under no cir- 
cumstances is any one authorized to use my 
name, and under no circumstances could I 
be induced to accept the office of president 
if it was unanimously offered me by this Con- 
vention. I say this with a full feeling of 
gratitude to all members for the courtesy 
and kind treatment which was extended to 
me during several years when I presided 
over your deliberation. (Applause.) 

The President: While the statement of 
the gentleman from Baltimore was entirely 
privileged, the Chair extended to him the 
full courtesies of the house to make thestate- 
ments which he has. In regard to the ques- 
tion which came up this morning upon the 
motion of Mr. Phelps, of New York, the 
Chair declined at once to appoint any such 
committee and handed it at once into the 
hands of this Association, so that the gentle- 
man from Baltimore and the Chair accord 
perfectly in regard to the principle. If 
there is any other gentleman who has a per- 
sonal statement to make, now is the time 
before we adjourn. 

The Secretary : I have one announcement 
I should like to make. There has always 
been a little difficulty in making up the 
official roll of those who are present at the 
Convention, both visitor and members. Itis 
an extremely difficult thing to handle. This 
year the secretary is going to make an effort 
to print in the official proceedings the full 
name and address and business of every 
member of the Association who is here, and 


use 





visitor who comes into this particular Con- 
There are tickets provided 
marked press tickets and visitors in red ink ; 
they have full instructions on them how to 
be returned and how to be filled out. If 
every gentleman here will see that he gets 
one of these and puts his name on it, mem- 
ber or non-member as he happens to be, and 
gets it back to the secretary and treasurer, 
that official will guarantee that he gets into 
the room. There are so many men that it is 
impossible for me to remember them all and 
get their initials and business straight. If 
you will kindly do this before you leave this 
room and endeavor to get your friends to do 
the same, we will have a full and complete 
list published in the proceedings. 

Mr. De Camp: I move that we adjourn. 

The President: Before we adjourn the 
Chuir desires to state that he has appointed 
as a committee on revision of the constitu- 
tion, Dr. Moses, of New York; A. J. 
De Camp, of Philadelphia; Mr. Perry, of 
Providence ; Henry D. Stanley, of Bridge- 
port ; and Mr. Candee, of New York. 

On motion of Mr. De Camp the Convention 
adjourned till Wednesday morning at 10.80 
A.M. 

WEDNESDAY’S SESSION. 

The Convention was called to order pur- 
suant to adjournment. 

Dr. Otto A. Moses, of New York: Mr. 
President, it is a very agreeable feeling to us 
all, no doubt, to hear the slight rap of those 
knuckles to bring this large body to order. 
It shows the respect that we have for law 
and order. Nevertheless, in the course of 
debate, occasions may arise where it becomes 
essential to make one’s self heard and felt. 
The usual instrument by which that is done 
is something more durable than a pair of 
knuckles. I see that our president has no 
gavel. I noticed it yesterday, and some of 
his friends, and the friends of this Associa- 
tion in the city thinking of it yesterday, had 
prepared an insignia of office, and the Cen- 
tral Electric Company of Chicago, who 
represent the Okonite cable, on the spur of 
the moment, had this implement constructed 
(referring to gavel), and a formidable one it 
is. Itis short, but it combines in it a great 
many things. It isa bit of cable which will 
remain here upon his desk, and will include 
in its circuit all of our members. At the 
last meeting in New York, we had occasion 
to tender our respects, and to leave a 
memento of our affection in the hands of 
our retiring president. It is a pity thata 
closed circuit should at any time be inter- 
rupted. The general practice in America 
has been to operate altogether on closed cir- 
cuits and for that reason I proposed and these 
gentlemen have carried out the idea beauti- 
fully, that this should be, as it were, a 
continuation of that harmonious condition 
that has existed always throughout this 
Convention, Our retiring president took the 
gavel. This president may do with this 
gavel as he pleases. (Applause.) 

The President: Gentlemen, I certainly 
thank you for this emblem of authority. I 
have no doubt that so far as the Chair is 
concerned entire harmony will prevail in 
this meeting of the Association. I have no 
doubt that the Chair will have very little, if 
any, occasion to use it except in the ordinary 
tap to call you to order. 1 know these gen- 
tlemen so well, that they will have such a 
deference for each other’s opinion, and the 
expressions thereof, and will be so courteous 
in debate that I realize the fact that it will be 
of very little use so far as you gentlemen are 
concerned. I appreciate the kindly expres- 
sion of feeling with which it was tendered, 
and hope that the circuit will always remain 
closed. (Applause.) The first order of 
business will be the unfinished business of 
yesterday in the nature of reports. _How- 
ever, before that is done, we will hear the 
communications which are upon the secre- 
tary’s desk. 

Invitations were read as follows: From 
the Chicago Edison Company, inviting the 
members of the Association to visit the sta- 
tion of the company ; from Potter Palmer, 
to inspect the mene battery plant put in 
his residence by the Electrical Accumulator 
Company. Messrs. Conant & Hood, repre- 
resenting the Accumulator Company, an- 
nounced that carriages would be furnished 
all visitors. These invitations were received 
and accepted. 

The Chairman: The next business in 
order will be the reports of committees. 
The report of the underground committee, 
of which Mr. Lynch is chairman, being the 
order of unfinished business left over from 
yesterday’s meeting. 

Mr. Eugene T. Lynch, Jr., New York, 
read the report of the committee as follows : 
REPORT OF COMMITTEE ON UNDERGROUND 

WIRES AND CONDUITS, EUGENE 
T. LYNCH, JR., CHAIRMAN. 


Gentlemen of the Electric Light Convention : 

At the eighth meeting of the National 
Electric Light Association, held in New 
York on August 29th, 80th and 8ist, the 





following resolution was offered and adopted : 

Resolved, *‘ That a Committee of five be appointed 
by the Chair to examine into and report upon the 
systems of underground conduits, with underground 
conductors and conduits now in operation and the 
number of wires actually in use in these conduits, 
and to report at the next meeting of this Associa- 
tion.” 

The president appointed Messrs. Lynch, 
Barney, Kerr, Davis and Crocker, as mem- 
bers of that committee. As chairman of 
that committee, I beg leave to submit to 
the Association the following report : 

As the resolution called for a compilation 
of all data connected with the actual placing 
of electrical wires underground, your com- 
mittee deemed it advisable to send out a 
circular, calling upon and asking all the 
local electric light corapanies for the results 
of any practical tests that they had made. 

To carry out this idea, they caused to be 
printed the following circular : 

‘‘A committee was appointed at the 
semi-annual Convention of the National 
Electric Light Association, held in New 
York, August 29, 30, and 31, to investi- 
gate and collect all data relating to under- 
ground wires and conductors, both in this 
country and Europe. It isthe intention of 
this committee to present this report at the 
Chicago Convention of this Association, 
which will be held on February 19, 20 and 
21, 1889. 

‘So many erroneous statements have been 
made from time to time regarding experi- 
ments or tests with underground wiring, 
that the committee (in order that it may hear 
both sides of the question) feels that it is 
necessary to obtain all of the most important 
details and facts regarding this subject. 

‘* Will you therefore kindly answer, as far 
as may be in your power, the following 
questions and return the same to the head- 
quarters of the Association as soon as pos- 
sible. Your answers to these questions will 
be looked upon as confidential and will not 
be referred to by name or locality in the re- 
port of the committee. It is desirable that 
you send in your answers at once, as the 
compilation of statistics takes time. 

‘* Yours very truly, 
‘“* EuGENE T. Lyncu, Chairman. 
‘“*ALLAN V. Garratt, Secretary, 
16 East 23d Street, New York.” 

1. Have you ever placed underground any elec- 
tric light conductors carrying currents at a poten- 
ee ee rar re 

2. If so, state the number of experiments, giving 
the date of Gai ? .....000:ccccccosccccccesccoeseoves 

8. What was the length of each individual con- 
ductor laid underground ? .........---0++ seeseeeeee 

4. What was the voltage on each conductor? .... 

5. What was the current, in amperes, carried by 
each CONdUCtOF ? ........-ce-ceesescecceceseesseseres 

6. What make and style of dynamo supplied the 
current on each of these conductors ? ......-.....-- 

7. Were those conductors single or grouped in 
GINS pv cninanine 94200008 + <u un pacasecegnccdouscceseess 

8. How many conductors to the cable? .......... 

9. What was the size of the conductor used ? (In 
answering this question give the number and 
gauge.) eee 

10, What was the thickness of the insulatior 

11. Who was the maker of the cable? ....... . 

These were sent to all of the local electric 
light companies, and in response to them we 
have received 130 answers. 

In presenting and compiling the answers 
to the various questions that were sent out, 
we have deemed it advisable to divide them 
into two classes, as follows: Those who have 
had actual experience in placing and running 
underground electric wires, and those who 
have not had actual experience, but whose 
opinions we have asked. Of the formér 
class there are but seven. 

We will here give the details of the placing 
of the wires underground, the duration of 
tests, style of conduit used, and the general 
results, that were received in each of these 
seven answers. 

As it was stated in the circular sent out, 
that all thecommuications would be regarded 
as strictly confidential, we have deemed it 
advisable that the names of the companies or 
individuals should not be mentioned in this 
report, consequently we will not refer to 
them by name. 

First. The writer has used the under- 
ground conductors for three years. Has 
used wire of three of the most prominent 
manufacturers. Has discarded two, and is 
now using the third. 

The cables were carried in a cement pipe, 
and manholes were placed at every 250 feet. 
Cables had been drawn into the conduits, 
and as a method of facilitating their drawing 
in, pulverized soapstone had been used for 
the purpose of avoiding abrasion. 

Only one wire placed in each pipe. 

‘‘He states that the wires have not worked 
satisfactorily, and that he has been com- 
pelled to shut down many times, that they 
are now running fairly well, but he is 
obliged to keep them under constant super- 
vision and repair. 

‘*He accounts for most of the trouble that 
he has experienced by defective insulation, 
defective mechanical construction, and by 
deterioration in the insulation in the wires, 
having had no serious trouble with the style 
of conduits that he has used.” 

In answer to the 27th question regarding 
the practicability of age conductors 
underground, he states: ‘‘ We are operating 
some eight miles of underground wire, we 
wish there were less, and certainly are not 
anxious for more.” 

In answer to the 28th question regarding 
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the difficulties and objections to underground 
wiring, and whether he considers them 
commercial, electrical or mechanical, he 
states: 

Electrical—There is no cable that will last 
with a current from a 50-light dynamo. 
Commercial—Owing to the large cost of con- 
struction and expense of maintenance, and 
vreat possibility of breaks. There is conse- 
quently poor service and dissatisfaction. 
He has exclusive control of his conduit. 

Second. The writer has made many ex- 
periments, in which he has used lengths of 
cable varying from 200 feet to two miles in 
length, manufactured by most of the promi- 
nent wiring companies. Cables have been 
laid in, and drawn in, in his own conduits, 
conduits constructed both of wood and iron. 
The tests have usually been of short dura- 
tion, and have been suspended in each case 
after a failure of the cable to work satisfac- 
torily. The cause of the failure has been 
mainly defective insulation. Defective 
mechanical construction, defects in laying, 
defective conduits, injury to cables in laying, 
or defective joints, have caused very little 
trouble, the maiu cause of trouble being in 
iefective insulation and deterioration owing 
to the presence of gas, water and steam. 

His opinions based upon the results 
brought out by the many tests that he has 
made, is that, he does not consider it practical 
ut the present time Lo place conductors under- 
ground. ‘The absence of insulation that 
would stand, being the principal reason. If 
ever that question is settled, the cost would, 
in his estimation, make it commercially im- 
practicable. in only one instance he had 
the exclusive control of the conduit. 

Third. The company represented by the 
writer had four circuits underground for 
about one year. One style of cable only, 
manufactured by a prominent manufacturer, 
was alone used. The wire was drawn intoa 
composition conduit, which had manholes 
at the corners. 

Quite an amount of trouble was caused in 
the start off, by difficulty caused by abrasion 
to cable in drawing the wire into the conduit. 
The experiments were continued for one 
year. They caused a great deal of trouble 
within the lighting contracts, and at the end 
of that time were abandoned. He considers 
his chief troubles to be defective conduits, 
water in the conduits, and deterioration of 
the cables, also, trouble in defective insula- 
tion, defects in the juints, and trouble in 
making connections through iron pipes from 
the conduit to the surface. 

His opinion, based upon the resuits of the 
tests that he has made, is, ‘* that he does not 
cousider it practicable to place his wires un- 
derground,” and states: *‘I don’t know of 
any system that has yet proved satisfactory; ” 
and further states: ‘‘I know of no system 
to-day. which, even at any expense, has 
proved satisfactury, except a system of sub- 
ways built large enough for men to walk 
through their entire length.” 

In answer to the difficulties of placing 
wires underground, he states that he con- 
siders the difficulties to be commercial, elec- 
trical and mechanical perfection, and still 
not be so expensive (in the end) as to make 
the commercial objection insurmountable. 

We are all in the business simply to make 
money, and the commercial objection must 
be met just as much as any other. He did 
not have exclusive control of the conduit. 

The ordinance passed by the Common 
Council in his city in 1886, stated, ‘* that 
their committee had examined the subject, 
and found the putting of all electrical wires 
underground feasible, and ordered all wires 
within a few months, and those outside of 
this district underground within one year.” 
He has been brought before the court a num- 
ber of times on complaint of the city attor- 
ney, but nothing yet has been done in the 
matter. 

Fourth. ‘he writer has made two experi- 
ments during the last summer, one of which 
was a failure, and the other a partial success, 
though the duration of the second test and 
the position it occupied in the circuit was 
such as to give little importance to the result. 
The wires were pulled into a wooden con- 
duit, there being two ducts in each conduits. 
Cables did not work satisfactorily. He 
states that the failure is due entirely to 
defective insulation. 

In answer to the question if he considers 
it practicable to place his conductors under- 
ground, he replies, ‘* We do not, with any 
system known at present.” 

In answer to the last question, concerning 
the difficulties, and objections to og J 
wires underground, he states. ‘* The diffi- 
culty is particularly commercial, though I 
have seen no system which I think will 
properly insulate the conductors.” 

Fifth. The writer has placed two circuits 
underground, about the tirst of the present 
year. The cables used are those manufac- 
tured by six of the most prominent com- 
panies. They have been drawn into an 
asphalt conduit, 12 ducts in each conduit. 
The duration of his experiment has only 
been about a month and a half, and he 
states that it is too early to tell what will be 
considered the result of the experiment. 

In answer to the question it it would be 
considered practicable to place the wires 





underground, he states, ‘‘ Have seen nothing 
yet that will answer.” 

In answer to the question regarding his 
opinion regarding difficulties and objections 
to going underground, he replies, ‘‘ Chiefly 
commercial, partly electrical, and partly 
mechanical.” He has exclusive control over 
his own style of conduit. 

Sixth. The writer has had wires in the 
conduits for about five years. The mains 
were carried through the streets in a com- 
posite system of conduits, the connections 
are made from the system to the cellars 
through iron pipes, and the wires are con- 
veyed then through cellars, connection being 
made from the cellars to the houses. These 
cellars run completely around the block and 
permit of free access to them for the purpose 
of repairing or making connections to wires. 

He has used three different kinds of wires 
in the conduits, the cables now in use having 
been in position for about 13 months; 
although he has had trouble with them, he 
claims that satisfactory service can be main- 
tained in his particular locality, as he con- 
siders the question of the distribution of 
power and light an exceedingly simple one 
in his city, which is probably the only city 
that is so fortunately situated. 

He has in all about 32 circuits. He states 
that he is on the right track regarding the 
placing of wires underground, and that the 
system such as he operates wil] run satisfac- 
torily. The cables that he is using are guar- 
anteed for three years. The trouble that he 
had with his first wires was mainly due, as 
far as he can ascertain, to the fact that the 
insulation surrounding the wires was not of 
sufficient thickness, and the main conduits 
themselves were not dry. He controls his 
own conduits exclusively. 

Seventh. The writer bas made some prac- 
tical experiments and tests with cables under 
water ; these were manufactured by two of 
the most promineuvt companics. The cables 
did not, however. work satisfactorily, last- 
ing, as they did, from three months to one 
and a half years, He lays the cause of 
failure to the effect of water upon the cable, 
and the deterioration in the insulation of the 
wire. His opinion, based upon the tests he 
has made, is that he does not consider it 
practicable to place bis conductors under- 
ground ; considers that the difficulties are 
both electrical, mechanical and commercial ; 
had exclusive control over such conduits as 
he used. 

In summarizing the results of the experi- 
ments in these cities, in one case only did 
the electric light company place its wires 
underground willingly ; in all others they 
were forced to do so by the local authorities. 

In only one instance have the experiments 


-or practical workings proved satisfactory ; 


the only other case that they did not report 
adversely being where the wires had only 
been in operation about 40 days. The aver- 
age voltage that we used on all the circuits 
tested was 1,893 volts, the current was 10 
amperes, the average thickness of insulation 
over wires was ,*; of an inch, and the aver- 
age length of cables tested in each case was 
about 4,600 feet. 

In considering the second class of answers, 
namely, those who have not yet made any 
extended practical tests, their answers have 
beea directed mainly to the last four ques- 
tions, the first two of which relate to action 
by the municipal authorities, and the last 
two consider the practicability and the difti- 
culties of placing wires underground. 

In a very few of these cities have the 
municipal authorities yet taken any steps to- 
wards action upon the matter, having been 
delayed in awaiting the solution of the un- 
derground question in other cities. 

In answer to the 27th question, asking 
them if they considered it practical to place 
their conductors underground, 104 have re- 
plied that their opinions, based upon tests 
that they have seen and such information as 
they have been unable to obtain, both in this 
country and abroad, ‘* is that it has not been 
practical to place the wires conveying high 
tension electric arc light currents under- 
ground.” 

Two have answered that they considered it 
practical to do so, but state that at the pres- 
ent time they have no wires underground. 

In answer to the 28th question, which 
asks their opinion regarding the greatest 
difficulties to be met with in considering, 
and placing, and operating of underground 
wires, ‘‘ they all unite in the opinion that the 
difficulties are both mechanical, electrical 
and commercial.” 

They consider that the question of obtain- 
ing a satisfactory conduit has not been prop- 
erly solved ; and that even if that should be 
solved in the future, that we cannot even at 
this time obtain a satisfactory insulation for 
the wires that will not deteriorate within a 
few years and become perfectly useless as an 
insulator when subjected to the action of 
steam, water and gas. The great difficulty 
of making connections for buildings and 
lamps, and the absence of an. acto 
system of subsidiary conduits, is considered, 
by all, as a bar to successful operation, as 
the difficulty of drawing in cables without 
abrasion to the insulating covering, even 
with the most careful han my ede great, 

The commercial objection is considered a 





very great one, as not only is the first cost 
about eight times heavier than that of an 
overh system, but the repairs to the 
cables due to the deterioration of the insula- 
tion, and other defects caused by mechani- 
cal or electrical deticiencies, would be very 
much heavier than the expense of operating 
and maintaining overhead systems, and that 
the prices at which they are now furnishing 
the electric light, would have to be very 
materially increased to meet these extra and 
very heavy expenses. 

A system of tunnels through all the prin- 
cipal streets is considered to afford the only 
means for the solution of this problem. 

There are many other responses to the cir- 
culars, in which ,the writers state that they 
have had no experience with underground 
lines, and have not yet considered the ques- 
tion in the light that we have placed it be- 
fore them. 

The committee also sent a letter asking 
many of the questions that were sent in the 
circular, to all of the electric underground 
wire companies, and in response received 
quite a number of communications from the 
cable companies. Most of them said that at 
the present time they were unable to give any 
information in regard to underground wir- 
ing, as they have had very little experience 
with wires for that purpose, but that they do 
not doubt that in the future the state of the 
art will permit of the wires being placed 
underground, and their particular company 
will be equipped for doing so. 

Other companies reply that the wiring of 
their system that has been used for under- 
ground purposes has been for potentials un- 
der volts, and that they have met with entire 
success with potentials of a system with 1,000 
volts. And they do not anticipate in the fu- 
ture that they will have any trouble in 
furnishing wire to meet the requirements of 
the electric lighting companies, but at the 
present time they have not done so. 

They unite in stating that they think that 
the question of the insulation of high voltage 
of currents should be solved by the using of 
good durable thick insulation. 

Their experience in conduits has been that 
they do not want creosoted wood, but would 
prefer to have their wires buried in the 
ground or under water, and would recom- 
mend at the present time that single con- 
ductors should be used. 

They seem to be about evenly divided on 
the question as to whether lead covered 
cables should be used for underground 
purposes. 

DISCUSSION OF THE REPORT. 


The President : Gentlemen, you have heard 
the report of the committee on underground 
ccnduits and wires. Whatis your pleasure ? 
It is now before you for discussion. 

Mr. Cooper: I move that the report be 
accepted and placed on file. The motion 
was carried. 

The President: Now, gentlemen, this ques- 
tion of underground conduits is before you 
and the time should be improved. We will 
likely not want to take it up again, and we 
should like to hear from the parties who 
have experience in regard to this matter, and 
what their information is upon the subject. 

Mr. Steuart : I would like to ask a ques- 
tion of Mr. Lynch. He quoted the figure of 
104 persons from whom he had communica- 
tions on the subject. Did I understand him 
to say that all of those 104 had used an un- 
derground conductor for this purpose ? 

Mr. Lynch: No ; those were simply opin- 
ions of those people. 

Mr. Steuart: How many of them have 
used underground conductors ? 

Mr. Lynch: There were only seven who 
had made practical tests, but the opinions I 
read of the 104 were based upon information 
that they had obtained and tests that they 
had seen, and their opinion was that they 
did not consider it practical at the present 
time. They also summarized their objec- 
tions to it, which were commercial, elec- 
trical and mechanical—all three combined. 

Mr. M. J. Perry: To how many local 
companies did you address yourself ? 

Mr. Lynch: I forget the exact number. 

Secretary Garratt: I can answer that, 
sir ; 1,066. 

Mr. Perry: Of whom 104 made a re- 
sponse, and of that number, only seven were 
actual users. 

Mr. Lynch: Yes, sir. The 1,066 to whom 
circulars were sent included isolated com- 
panies, a great many of whom simply light 
buildings, and have no wires underground 
at all. 

Mr. Perry: How many central stations ? 

Secretary Garratt : A little over 900. 

Mr. Perry: Of those 1,066 responses, how 
many were central stations ? 

Mr. Lynch : 130central stations. We had 
a report from Chicago which referred us to 
some former communications that had been 
made on the subject. 

Mr. Barrett: Is there any objection to 
reading the communication : 

The President: None at all, sir. 

Mr. Lynch: A communication was re- 
ceived from Chicago in answer to the circu- 
lar, which referred us to the remarks made 
in New York, as being their opinion on the 
subject and as having all the data. 





Mr. Barrett: You have no communications 
as to Chicago at present ? 

Mr. Lynch: Not since last August. Our 
remarks were based on remarks that were 
given to us in August last. 

Mr. Barrett : If this Convention is in con- 
dition to receive information in regard to 
underground conduits, I will be glad to offer 
it. (Applause.) I want to say, Mr. Cbuarr- 
man, for the benefit of this Convertion, 
that we have been using underground ser- 
vice here for the last 13 years. 

Mr. Lynch : For electric light ? 

Mr. Barrett: Electric light for the last 
six years. The municipality of Chicago 
purposes to extend it indefinitely so far as the 
limits of Chicago are concerned. I was in 
hopes when I came here, that | should re- 
ceive some information from other commit- 
tees. Now, it is a singular thing to me—I 
am not entirely posted as to the variety of 
questions being asked here—but when I see 
in this Convention gentlemen who are pre- 
pared to present conduits, prepared to guar- 
antee to construct them and maintain them 
in any form that you require, and right 
alonyside of them, gentlemen prepared to 
furnish you conductors that will carry any- 
thing you want—in face of that fact, I find 
it stated by this report that it is an impracti- 
cability. We think pretty well of it here, 
and we have got plenty of it in service. I 
would be glad to offer any assistance I can 
to demonstrate that fact. 

Mr. W. H. Johnstone: I am another 
aggrieved party. I did not receive a circular. 
Il have been in the electric light business, 
underground, for five or six years. I have 
been operating a plant in Philadelphia dur- 
ing that entire time with perfect and uniform 
success. We have constructed a plant in 
New York for the same purpose at a very 
great expense. The reason why gentlemen 
say the conduits are not practicable is that 
they have not seen them. They would pot 
look at them. They have been invited time 
and again to come and see the practical 
operation of these conduits, the conductors 
carrying a voltage which they say is im- 
practicable. In 1888 we laid two miles of 
conduits in Chestnut street, Philadelphia. 
At the time the state of the manufacture of 
the insulation was in somewhat primitive 
condition. To-day they have advanced so 
far that they are willing to offer us wires 
with a guarantee of three or five years dur- 
ation of any insulation that we require. Even 
with that very weak insulation which he had 
in 1883 which was made of pure rubber— 
and they did not understand that a conductor 
lying in that soft rubber would naturally 
thin the lower portion out and crowd it up 
on the top—even with that, some of those 
conductors, in a year or 18 months, were 
working straight along with a Hockhausen 
machine and you all know what that ma- 
chine is. Mr. De Camp who is sitting in 
front of me has had an opportunity of see- 
ing all that. They finally, in order to get rid 
of this obnoxious competition, bought us 
out. We crowded them so closely and took 
so much of their trade that they said we had 
better get rid of Johnstone, and they did, by 
paying for it. Immediately after that, hav- 
ing a majority of the stock— 

The President : The Chair would remind 
the gentleman that we are not in this stock 
question. Confine yourself to the under- 
ground matter. The stock matter is a scrt 
of a personal question. 

Mr. Johnstone: I beg your pardon; I 
will keep to the conduits. 

Mr. J. F. Morrison: Mr. President, I 
think that a discussion of this kind ougbt to 
be allowed to have the broadest possible 
range. I think the little spur which Mr. 
Johnstone is applying will go a long way to- 
wards eliciting information in return that 
will be of the greatest value to this Associ- 
ation. One of those things which might be 
considered an evil perhaps, is that we sit 
with open doors and we are glad to have all 
those who desire to visit us here. Now we 
are sitting with open doors. The speech of 
the gentleman is very interesting. I have no 
doubt he is applying the lash where it will 
be promptly responded to, and I think it will 
be not only a pleasant thing for the Associ- 
ation, but it will greatly advance their ir- 
terest and enlarge their sources of informa- 
tion to permit Mr. Johnstone to go on in his 
own way. (Applause.) 

Mr. Johnstone: Thank you. I was saying 
that they did not want this thing to succeed 
and therefore they took advantage of tle 
opportunity I spoke of and got possession of 
it. They ran it to suit themselves ard in a 
very short time it was announced that arc 
electric lighting was not practical and that 
they would have to utilize these conduits for 
an incandescent circuit They were then 
making a very handsome income per week 
which was paying the institution nicely. 
They transferred itinto an alternating system 
and took as few customers as they pcssi- 
bly could and consequently the thing 
was reported to be bankrupt. It is 
not bankrupt. but the conduits are there 
and are being used . Mr. DeCamp 
has charge of the entire thing and the con- 
duits are nevertheless going right through 
underground. Now, when it comes to con- 
duits, I have spent eight years in nothing else 
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hardly, and in eight years the most ignorant 
man in the world will learn something. We 
started out with the idea of grasping the 
entire subject. The difficulties were electri- 
cal and mechanical. The electrical difficulty 
we knew we could deal with ; the mechanical 
difficulty was the serious one. The first 
difficulty was expense. It is more expensive 
than cresoted wood, or asphalt, or something 
of that kind, but when you put it down you 
have a comprehensive thing that fulfills 
every possible idea you may suggest, and I 
now challenge any gentlemen in this con- 
vention to ask me a question as to the dis- 
tribution or handling of an electric light 
current for its commercial uses that I cannot 
take him right out in this hall and show him 
how it is done, and that he will not say to 
me, ‘‘ That is right; I see how it is done.” 
Now, that iron is the best material electri- 
cally, I think we will all admit. That it is 
the material for economy, we have absolutely 
got to admit; and consequently, I do not 
see what this report is constructed upon. 
Mr. Lynch and I have had a very pleasant 
experience in New York with law suits and 
all that sort of thing, but we have got 
the legislature and the people of this country 
on our side, and we will put your wires 
underground whether you want them or not. 
If you do not want to put them under- 
ground at your own risk, here stands an indi- 
vidual who is prepared to give bonds to put 
them in any town or city in the country, and 
to make more money out of them than you are 
now making, if you will simply enter into 
an agreement that if we do that, we shall 
have so mucin money for the trouble we are 
put to, because we are working for money 
and we do not want to take any risk unless 
you are brave enough and broad enough to 
assume the responsibility and put the wires 
where they belong. You talk about abrad- 
ing the conductor, drawing it in and out. 
You cannot abrade a lead cable. Lead does 
not cut. I will undertake to draw your 
cable, I do not care whose it is, without 
doing it any damage. Now, let us proceed 
to business. To put a cable overhead is a 
menace to life and property, and it is a very 
great economy to put them below. Now, if 
you are afraid to do it yourself, I know half 
a dozen gentlemen in this room who are 
willing to do their share of it. Now, let us 
meet this thing rT Iam going to make 
a proposition and I hope to have a unani- 
mous vote on it in my favor. This resolu- 
tion was passed at vour last meeting by this 
intelligent body of gentlemen, and I must 
say that I never saw gathered together such 
an intelligent body of scientific men who 
knew what they were talking about or 
believed they did, that would stand up in 
New York one year ago and pass a resolu- 
tion, stating that there was no scheme 
presented that was commercially practical 
for putting eleetric light wires underground. 
We are laying in New York city, conduits 
that have cost now quite a million of dollars. 
After a very long fight the New York Sub- 
way Commission was organized to do a very 
great work, Whether it was organized for 
the purpose expressed on its face, we will 
not discuss, but they commenced at the tail 
end of the thing and backed up and finally 
got to it. Finally, after they spent this 
million dollars, companies like friend Lynch’s 
company said to them a year ago, ‘‘ Show us 
how youare going to lay your wire.” That 
was all right, but we were dealing with 
people and our orders came from those 
people, so they commenced to construct a 
system that went by the proud name of the 
‘* Johnstone System.” They have laid about 
four miles up to the present time, and it has 
proven, satisfactory to the minds of these 
people who were so bitterly opposed to this 
system. Now we have laid that conduit in 
Broadway and we are going to have it on 
125th street, and I promise you that this 
coming summer the electric wires in New 
York will all go underground, and our good 
friend, Mr. Lynch, will have to reverse that 
report in a very short time. 

Mr. J. B. Ecclesine: Am I right in 
assuming that the report is now open for 
discussion ? 

The Chairman: You are perfectly right. 
We simply accepted the report of the com- 
mittee which brings it before this body for 
action. We are now on that discussion. 

Mr. Ecclesine: If then the report has not 
been adopted, as a maiden effort on my part 
in the electrical world, the first thing that 
struck me in listening to the report—I will 
here confess that I may be somewhat preju- 
diced as lama cable man—listening atten- 
tively as the labor expended on it deserved 
and as carefully as I could, the first thing that 
struck me was the lack, the absolute dearth 
of any prejudice against recommending 
underground wire! I noticed that the num- 
ber of communications that the gentlemen 
had solicited from the electric light com- 
panies and given consideration to were 
where underground was a failure ; any suc- 
cess seemed to be overlooked or was not 
reached by the committee. It struck me 
also that the report of the committee was 
made up of these objections and that, there- 
fore, it was made up to hold good the reso- 
lution that had been declared in New York 
that underground was not a success, but a 





failure, and in order to support that this 
report was somewhat strained in its effort to 
sustain the belief that it is impracticable at 
present to go underground. There have 
been, I believe, for some time past under- 
ground stations worked successfully not one 
of which the report happen to name. I 
take Prof. Barrett’s word for it that he has 
worked underground successfully, and yet 
Prof. Barrett is thoroughly known in this 
country, and the report fails to say anything 
about Prof. Barrett’s experience, though I 
have no doubt if they had applied to him for 
his experience, he would have sent willingly 
what information he had. In fact, all the 
information the report brings is damaging to 
underground ; not one single feature in 
favor of it. Of course that t} a new beginner 
seemed thoroughly unprejudiced on the 
part of the committee. But the resolution 
that is to be supported by this report which 
was passed last August I think was one of a 
very sweeping nature. It was the effort of 
people to say ‘‘ we don’t want to go under- 
ground and therefore we will say boldly we 
‘annot go underground.” The electric 
light companies that have answered the 
gentlemen of the committee are evidently 
not desirous of going underground, but I 
think the people of the country are desirous 
to have them go underground—the people in 
the great cities are desirous to have them go 
underground and they will finally, if they 
keep up this blind opposition, find them- 
selves very much in the position of the 
Scotch cow on the railroad track—it will be 
‘‘mighty bad for the cow.” They will be 
compelled to go underground by public 
opinion. Now, nothing can be done without 
an earnest effort ; and I do not think there 
is any earnest effort on the part of the com- 
miltee to find how to go underground, but a 
very strong and earnest effort to find how 
not to go underground. When the report 
of the committee comes up for adoption I 
propose then to move a resolution rescinding 
the resolution passed last August. I propose 
to do that, not because of the opinions of 
the people, but because of the facts that ex- 
ist. These facts there are gentlemen here 
who can testify to; there are gentlemen here 
who can testify to the fact that underground 
lighting has been successfully performed, 
where the men wanted to do it. 

Mr. T. Carpenter Smith: I have spoken 
now at two or three conventions on the sub- 
ject of underground wires—spoken of them 
to such an extent that I find it necessary to 
set myself straight with a good many gentle- 
men here present. I do not stand here to 
declare that overhead wires are dangerous, 
or that the wires have to go under ground. 
I believe to-day after our experience of near- 
ly three years with underground circuits and 
an experience of six years of overhead cir- 
cuits, that overbead work, if it is properly 
done with good material, good workman- 
ship and careful watching, is the safest 
method of distributing power known to us; 
that when you take into consideration the 
amount of power there is being distributed 
through electric light wires on overhead cir- 
cuits, taking the one city of New York, or 
the one city of Philadelphia and comparing 
it with the accidents that occur every day or 
every hour with any other form of trans- 
mitting power that you find that it is incom- 
parably safer. The case that I know of best 
perbaps is in our own town of Philadelphia. 
{ do not quite know of how many miles of 
overhead conductor there are in that city, but 
] judge I am rather within the mark when I 
say 100 miles. 

Mr. De Camp: Two hundred. 

Mr. Smith: We have in Philadelphia, I 
believe in the neighborhood of 100 miles of 
street car track, something in that neighbor- 
hood. Now in these two hundred miles 
which Mr. De Camp tells me is the mileage 
of Philadelphia, we are distributing in the 
neighborhood of three or four thousand 
horse power and we are doing that on an 
average of sixteen hours a day. When you 
consider that on any one of these overhead 
wires the whole current of the dynamo, 
representing from 50 to 65 horse-power, can 
be realized not at every mile of that wire or 
on every foot of that wire, but at every one- 
thousandths of an inch, that at any moment 
we can develop the entire of that horse- 
power, you see the potentiality of that dis- 
tribution is enormously greater than any- 
thing else that can be calculated. Yet what 
do we find the actual results in practice ? 
In Philadelphia last year there has been one 
death from an are light current caused ata 
fire by a fireman cutting a telephone wire 
which dropped across an old underwriters 
circuit and coiled itself up in two or three 
rings where it struck the ground. A little 
boy running across the street ran across this 
wire, and in his endeavor to get away 
from the shock twisted the wire around 
himself and fell in the gutter and was 
picked up dead. Whatdo we find in the 
miles of car tracks operated by cable 
companies ? Twelve deaths caused where 
people were going home and fell off the 
cars or were knocked down by the cars and 
were run over. Now I ‘think the reason of 
the public opposition to overhead wires on 
account of their danger and their permitting 
these cable cars to run, there never being any 





great complaint about the danger of them, 


can be arrived at in this way: Everybody | 


uses the cable cars more or less—they are a 
great public convenience, so are the electric 
lights. Why is it that people think the 
cable cars more of a convenience than the 
electric lights? Simply because the cable 
cars have broken down a dozen times 
and driven it home to the mind of every 
man in that city that the cable cars must not 
be interfered with on any account because 
they interrupt public business, while the 
electric lights have not broken down and on 
account of the good service they have done 
they do not get proper recognition from the 
public. I want to put myself on record as 
a strong and earnest advocate of overhead 
circuits where it is possible. They are easy 
to repair, they are easily kept in order—if 
there is anything wrong with them it is 
quickly seen ; but on the other hand I must 
say I do not consider that this report is at all 
a fair one to the underground wires. (Ap- 
plause.) When any company wishes to adopt 
a new system using perhaps some particular 
form of electric apparatus, and somebody 
goes to them and says : ‘‘Now look here, we 
want you to consider our new system; we 
can lick that new thing you have bought all 
to pieces.” What do they do? Do they go 
around and ask those companies who are 
not using that system what their opinion of 
itis? Not much; they pick out men who 
are using that system and go to them to see 
what has been their success with it. Any 
man who can only say ‘‘I think this, or I 
hear this,” they throw aside, his opinion car- 
ries no weight whatever. They go to 
men who have had that in actual use 
and ask them what their experience has been. 

They are not content with taking the say 
so of people; they try to find out the rea- 
sons for its failure. Now, I am not aware 
that I have ever seen that circular sent out 
by Mr. Lynch’s committee. I represent the 
Keystone Construction Company, Philadel- 
phia, and we are operating an underground 
station. We are doing so because we could 
not help it. If we could have gone over- 
head we would have gone. 

Mr. Lynch: May I interrupt the gentle- 
man one moment to say we sent out a circu- 
lar to every member of the Association ? 

The Secretary: The secretary will say 
that there is no appropriation for the work 
of this committee. It was carried on very 
economically, and I regret that we had to 
send them out under a one cent postage— 
second class postage—and I imagine many 
of these circulars never reach their destina- 
tion. I think they ought to have gone out 
with a two cent stamp, and sealed. That 
probably accounts for many of these things. 
Professor Barrett received one, but there are 
other gentlemen who say they have not re- 
ceived it by mail. 

Mr. Smith: Ido not wish to be under- 
stood that the committee did not intend it. 
I speak from my own knowledge of our sta- 
tion. We have a great deal of trouble with 
underground, but somehow have managed 
to keep our lights going straight along. It 
has cost us less to do that than any similar 
amount of overhead wire that I know of. 
When we went into this thing we went into 
it experimenting. There was nobody in this 
country could tell us anything about it. For- 
tunately for myself, when I first went into 
the electric business some 17 years ago now, 
I served my time in a factory where we 
made submarine cables. I do not know but 
what some gentlemen here may know it— 
the factory in North Woolidge. While 
working in that factory I had an opportunity 
of seeing a great many accidents that hap- 
pened to ocean cables; we went out in boats 
and hauled up the cables and found that the 
accidents were more mechanical than elec- 
trical ; crawlers had broken the lead cover- 
ing of the cable off andsoon. When we 
went into this alternate current business I 
was met with a regular storm of assertion 
that we never could run alternate currents— 
the induction would be too great. I simply 
connected my lead coverings together and 
simply had a copper covering on the insula- 
tor, making a contact with the earth and not 
with the lead in every point in its course. 
We have had not one particle of trouble 
from induction or anything but mechanical 
defects or defective insulation. We have 
found that almost any form of cable that 
you can use in the way of lead-covered cable 
does not get proper handling when it is put 
in. We instruct our men as well as we 
know how; we threaten them with dis- 
charge if they do not do exactly as we tell 
them ; and then they will go to dinner on a 
damp muggy day and leaving the ends of 
the cable sticking out to absorb moisture. 
When the cable was watched carefully and 
the ends of the cable sealed when they were 
not in actual work, we have had no trouble. 
With cables we do not watch personally, in 
every case they have broken down and in 
nearly every case it is because it has taken 
some damage and the moisture worked back 
into the cable and found the weak spot 
in the insulation. Now I think in making 
up the report, or making inquiry as to 
electric light service underground, that 
the money which was spent in sending out a 
thousand circulars tocompanies who were 





not using underground wire would have 


been much better applied in making a care- 


ful examination into the companies who were. 
The old, old story of the man who stole the 
cow, and who brought 20 men who did not 
see him do it to oppose the man who did see 
him do it, will apply in this case first rate, 
the men who have done the work, the men 
who are using the work are the men whose 
opinions are to be taken. _I do not consider 
that experiments made with a quarter mile or 
half a mile or ten miles of cables six years 
ago have very much bearing on this question ; 
for it is only within the last two or three 
years that a really intelligent attempt has 
been made to put in underground service. I 
do not want to say anything about conduits, 
I am interested in conduits, and therefore 
keep away from them and do not want to 
say anything about them. The great trouble 
we have to face is the question of distribu- 
tion. Now I want to be as fair as I possibly 
can be on this subject and I am free to say I[ 
consider the question of distribution of high 
tension arc light currents the gravest and 
most serious cases we have to consider. 
The distribution of low tension incandescent 
current I think we may say has been solved. 
The Edison company is doing enough with 
that to definitely settle the question. They 
are doing it commercially. When it comes 
to the distribution of high tension alternate 
current for incandescent service I am free to 
say I think it is perfectly praticuble and can 
be made a commercial success. When a 
man rents an arc light he can rent it for 
three months and when he ceases to use that 
light if you do not remove the service en- 
tirely from his building, you are simply 
wasting the power by running through so 
many miles. Ina short time by unneces- 
sary wire you are losing money steadily. 
With incandescent, however, a a man 
cuts off a current and does not use 
it in his house, you do not lose any- 
thing. You have a trifle less to charge by 
empty wire, but there is no actual work 
done on that wire, and you lose very little. 
Now, I stand here to-day to say that I think 
I am perfectly willing to give the benefit of 
our experience to any member of this Asso- 
ciation, or any electric light association, and 
will give it free and make no charge for it, 
for that I believe is the object of this Asso- 
ciation. I will give them any help that I 
can on this subject—that is any help that I 
can give from my experience on the subject of 
distributing alternating currents, or high pe- 
tential 1,000 volts, Imaysay. I may say on 
the subject of arc light, I cannot tell you any- 
thing. I have had no experience. I can 
—_ give them what experience I have 
had with cables generally, and that they are 
welcome to. I most sincerely hope that this 
report will not go forth as the voice of this 
Convention. I think the resolution passed 
last August, stating that the underground 
work, so far, was not a success, was an ill- 
advised one. I believe the time has 
come when this Association has got to face 
the music. Underground work will have to 
be put in, and the sooner you do it, or make 
some honest effort to do it, of yourselves 
without compulsion, the sooner there will be 
a let up on this tremendous public pressure 
to put them all underground without refer- 
ence to circumstances or conditions. In the 
center of a crowded city, I think no one who 
has been in Philadelphia, New. York or 
Chicago, will deny that the presence of the 
poles is a nuisance ; they are obstructions 
and, to some extent, oF area danger. In 
small country towns, and in outside suburbs, 
Ido not consider that the overhead wires 
are half as much of a nuisance or a danger 
as underground wires. Now, I want to 
be thoroughly understood, as to what 
I mean by the danger of a_ lighting cir- 
cuit. We have been favored with a large 
number of communications from an electri- 
cal engineer as to the frightful danger of 
overhead high tension circuits,and he is very 
anxious to put an apparatus on all such lines 
which from the moment of the grounding 
occurring will immediately shut the circuit 
off. That may be his idea of safety. He 
wants to do that to protect the eight or ten 
line men who are presumably men who 
understand the danger of their business and 
will take proper precautions against it. To 
dothat he is willing to risk of the lives of the 
unoffending public who may be jammed in a 
ferry slip, or in the theatre, or on a large 
public thoroughfare, or in a railroad station, 
by having the entire light shut off instantly 
and left in total darkness. Now that is a 
form of danger which I think is infinitely 
eater than the little danger that exists 
aa grounding on a high tension line over- 
head which is only interfered with by men 
who know what they are going up those 
poles to do. For that reason I think 
that as far as we know at present 
the underground services is perhaps more 
liable to interruption, but against that we 
have to set this fact, that you need not hesi- 
tate on an alternating transformer system. 
You can run one of these high tensions 
unded. Ferranti in England proposes to 

o nothing else. Under the transformer 
system each house is a unit ; a man who puts 
his own wire in a proper condition cannot 
affect his neighbor. With the arc light sys 
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tem you can not do that; there may be a 
preak and you will have to let your lights go 
out. For that reason I propose to leave arc 
lights out of the question. I have taken up 
a great deal of your time. I hope I have not 
been tedious ; I wish to put myself straight 
with gentlemen here who seemed to look upon 
me as a bitter enemy of the underground 
system. I am putting up overhead every 
day and I do stand ready to put down under- 
ground if anybody will pay the price. Mr. 
Garratt made a point at last convention at 
New York when one gentleman stood up 
and said that perfect insulation has not been 
discovered. Mr. Garratt said: ‘‘ Yes it has, 
and I have got a piece of it in my pocket 
now ; there it is; pay for it and you will get 
it.” It is purely a question of money after all 

Mr. Lockwood, Detroit: Mr. Chairman 
and gentlemen, I am one of the seven who 
in answering the report of the committee on 
underground wires, answered that we had 
tried the underground system. I represent 
the Thomson-Houston Electric Light Com- 
pany of Detroit, where the underground 
system was tried for a little more than one 
year, and was discontinued a little over one 
year ago to-day. Now our current that we 
tried was a Thomson-Houston 80 light cur- 
rent which would be approximately a current 
of from 1,800 to 2,000 volts. As Mr Smith 
suys the question of underground work not 
exceeding 1,000 volts, is one that I do not 
think any well posted electrical man present 
doubts is practicable, consequently the dis- 
cussion on the former underground system 
where they use postal telegraph and _ tele- 

one wires does not apply to currents of 
over 1,000 volts. Now I think the report or 
biank that we sent out by the committee was 
an exceedingly good one, inasmuch as it 
focused the question right down to ones that 
had used currents exceeding 1,000 volts 
potentially, inquiring for what period of 
time it had been successfully operated. 1 
should like very much to hear from Mr. 
Johnstone and Prof. Barrett as to what 
cables are now underground that are using 
a current of more than 1,000 volts,as to what 
potential really is as applied to these 
conductors, and as to how long they had 
heen in successful operation. 1 have 
understood from reports made to this Con- 
vention by Mr. Sunny and others that a 
large amount of the wire used here in 
Chicago was taken out about last fall. 1 

yuld like to ask if there are any under- 
ound wires now in use here ia Chicago 
with a potential exceeding 1,000 voits, and 
beyond that, if there are any in use witha 
potential exceeding 2,000 that have been in 
use for any length of time. If so, just the 
length of wire in use, the potential of the 
current on it, and the time it has been in use. 
Mr. Johnstone says his company is ready 
now to guarantee the successful operation of 
the underground system, and even to give a 
hond for carrying out that guarantee. I 
think that shows one thing very plainly— 
that he has faith in his system, but I donot 
think the electrical fraternity when they get 
« guarantee feel sure it is going to be carried 
it. It certainly shows the faith of the man 
iking it. I would like to get a little infor- 
ition as to what has been actually done. 
lhe Chairman: Will Prof. Barrett answer 

e question ? 

Prof. Barrett: What was the question? I 
lid not get it. 

Mr. Lockwood : I would like to hear 
whether any of the circuits now in use have 

en in for any great length of time, and if 

), What potential current has been used 
ipon these, and for how long a time these 
have been used, and what is the longest 

me any of them has been used successfully. 

Prof. Barrett: We started in to use them 
ibout a year or a yearandahalfago. I 
think at that time we put in the Western 
Klectric system. That I presume you are all 
funiliar with. Sometimes we run them up 

33 lights, and sometimes 18. Now we use 
in that cable—that first plant I think we put 
in twelve miles of the Western Electric cable 

nd six miles of Kerite. That has been in 
ervice about a year and a half; last year I 
put in a forty-two mile cable and I 
sent out and I have got a part of every 

ible manufactured, in the country. I have 
Vulcanite, Okonite Kerite, Paterson and 
Standard. I told the gentlemen what I 
vanted to use this cable for. They made 
their own price and I am in the condition of 
iy friend here when he held his pocketbook 
up, L believe thatis the way to get insulation 

io pay for it. We have now 55 miles of 
underground cable. We do the lighting ser- 
vice for the city. I think in the matter of 
high tension, if you will ask Mr. Sunny 
here, he will be prepared to give you more 
information on that than am, but from the 
last report, I understand we have somewhere 
in the neighborhood of 1,200 arc lights and 
that wire is all underground and has been in 
service for five or six years. 

Mr. Lynch: I would like to ask Prof. 
Barrett a question. There has been a cable 
taken out about the 1st of October, near the 
McCormick Reaper building, what cable was 
that? A eable was taken out on which the 
city lights were ? 

Mr. Barrett: We do not light any building. 

Mr, Lynch ; I say near that building. 





Prof. Barrett: You mean an increase of 
cable; we substituted larger cable there last 
fall and put more lights on. 

Mr Lynch: A larger cable or two con- 
ductors, which ? 

Prof. Barrett: A larger cable. 

Mr. Lynch: You took out the old cable 
then ? 

Prof. Barrett: Yes sir, it was taken out 
because it did not come up to the require- 
ments to the specification asked for on the 
original bill. It was a Kerite cable. 

Mr. Sunny, of Chicago: Mr. Chairman 
and gentlemen, I stated that at the Pittsburgh 
Convention and subsequently at the New 
York Convention what the condition of 
affairs in Chicago was with regard to 
underground cable. At the Pittsburgh Con- 
vention a year ago I stated that we were ina 
very bad condition ; that we had to throw 
out entirely two different styles of cable, and 
have finally put in a cable manufactured b 
the Western Electric Company here, a lead- 
covered cable with very thick insulation, an 
insulation thickness o of an inch all 
around the copper conductor. At New 
York, I stated that with six or seven months’ 
experience of a large cable, we had but four 
cases of interruption. One of these cases 
was a mechanical injury, and two were de- 
fects in the cable, and one we could not 
trace. Since the New York Convention, to 
my knowledge we have had no cause of 
trouble that could be traced to any imper- 
fections in the cable. We have had some 
trouble, but they were owing to poor work 
in making the joints. From a scientific 
standpoint, we are getting along very nicely 
in the matter of working arc light currents 
through underground conductors. Profes- 
sor Barrett is using a current on his works 
of about 900 volts; that will be a 30-volt 
current for 30 lamps; perhaps he gets as 
high as 1,200 volts. We put through our 
cables all the way from 2,000 to 3,000 volts, 
and sometimes go higher. Of course, I can- 
not say how long the cables that we have 
now—that have been in use for about a 
year and have only given us four cases of 
trouble—I cannot say how long they are 
going to last, or how long they are going to 
furnish that satisfactory service ; but just at 
this time they seem to be in first-class con- 
dition ; they are doing all for us that we ex- 
pected they would, and we are perfectly sat- 
isfied with them. Scientifically itis all right ; 
the only objection we have is a financial 
one. I made up some figures a few days 
ago, and I find that it is costing us the 
difference of power to furnish this service 
from underground conductors as compared 
with aerial conductors is about as follows : 
Circuit reconstruction and maintenance 
of conduit amounted for three months to 
$9,610.95. That was for 1,194 lamps 
for eight hours a day for ninety days, 
or 959,680 lamp powers. You see the cost 
of underground conductors is a trifle more 
than one cent per lamp hour over and above 
what it would cost on an aerial conductor. 
Now you will say if we had nothing but 
aerial conductors we would still have the 
item of circuit reconstruction. That is very 
true, but I have left out the question of 
underground conductors, so far as the re- 

airs on electrical machinery is concerned. 

t is no question in our minds at all, but 
that we are putting two to three hundred 
dollars worth of expense every month on 
account of repairs to the electrical apparatus 
that are made necessary owing to our under- 
ground cable, so that I think it is perfectly 
right to say that if our wires were on poles 
in the streets, the trouble I have enumerated 
would be eliminated. We figure, therefore, 
that from a scientific and practical stand- 
point underground cables are all right. 

From a financial standpoint they are cost- 
ing us one cent a mile here more than aerial 
conductors. 

Tbe Chairman: Does that include the 
interest on the additional cost of investment ? 

Mr. Sunny: No, sir. 

Mr. T. Carpenter Smith : I should like to 
ask Mr. Sunny what rent he is paying per 
mile for each circuit. He includes in his 
figures conduit rental. I would like to ask 
him how the conduits are rented. I know 
that in one case the conduit rent was such 
that in three years the company could have 
owned and put down its own conduits, and 
great deal better conduits than they were 
renting. In comparing these with aerial 
lines you must get the first cost of aerial and 
underground lines and the cost of making 
them. It is not fair to charge the fact that 
you have to pay a certain price to a ring or 
board or commissioner, or another owner 
who has got an exclusive privilege and com- 
pels you to go into it. In our Philadelphia 
station we had precisely that condition of 
affairs. We were threatened to have to go 
into the conduit of a particular company 
organized by a ring. e fought them and 
beat them. We mean to get our own con- 
duits, and then we will know what we will 
have. 

Mr. Sunny: The conduit rent is $1,000 
per year per duct. The duct will hold three 
electric light cables. So that the rent per 
mile for conductor is about $333.33. 

Mr. Smith: We lay down a 16 duct box, 
which at that rate would accemmodate 50 





wires at a cost complete of a little over 
$5,000 a mile. 

Mr. Lockwood, of Detroit: Prof. Barrett 
in giving the figures as to the current used 
here for the city lighting, statesethat he uses 
a current which we all too to be about 900 
volts potential. That comes within the range 
of what we all know to bea practical current 
for underground use. Mr. Sunny, I believe, 
is the only one who has had experience for 
any length of time with currents exceeding 
one thousand volts underground. I under- 
stand he has had more success during the last 

ear than heretofore ; but during that period 

e states the expenses to be a little over $96. 
I would like to ask Mr. Sunny about these 
few troubles which he says they have had 
within the last year—whether they were 
simply troubles with joints, or whether they 
were troubles which necessitated taking out 
a part of those cables. 

Mr. Sunny: The item of construction 
which was included in the $9,610 included 
going over joints in marholes, included 
pulling out some sections of cable and re- 
placing, included taking out and renewing 
some wires under sidewalk; it included 
everything that we did with the plant that we 
could not charge to construction, everything 
that we did to the plant that did not add to 
its earning capacity. We tookit six months 
ago; we were in good shape, we were in 
first rate shape, all the reconstruction that 
we ought to have done was done, and from 
that time on we considered that any charge 
that we would have to make for reconstruc- 
tion would be a charge that we could count 
on having from month to month as far ahead 
in the future as we could see. 

Mr. Lockwood : I then take it that the re- 
cord stands that the only experience that has 
been shown up by any one actually using the 
high tension currents underground, before our 
Convention, is Mr. Sunny’s use of currents 
exceeding 1,000 volts for a period of about 
one year. Mr. Sunny states that during one 
year they have not had more trouble, and 
_ his total expense during that time was 


Mr. Sunny: Let me correct you, please. 
The figures | have given you are for the last 
three months. 

Mr. Lockwood : Three months, $96? 

Mr. Sunny : Yes, sir. 

Mr. Lockwood : I am very glad to be de- 
finitely informed regarding that; because it 
makes quite a difference. I would like to 
ask Mr. Sunny if he includes conduit rent. 
If so, what amount is conduit rent ? 

Prof. Barrett: Let me suggest what 
amount of that is charged to the under- 
ground construction portion. 

Mr. Sunny: Nothing that can be legiti- 
mately charged to construction is put into 
that account. It isrenewing something that 
we paid for some time ago. 

Prof. Barrett: My friend here is trying 
to analyze that expense account as between 
the overhead construction and the under- 
ground. Now, taking it for granted that 
you have an overhead construction, how 
much would be the difference ? 

Mr. Lockwood: What I am trying to make 
is not anything against the underground but 
for it; I am trying to ——— out the facts. 
We all know what it costs to keep and main- 
tain an overhead system and that includes 
small repairs and replacing wires. Mr. 
Sunny has been giving us the actual expense 
of the underground system, and if he will 
not tell us what the rent is we shall be able 
to make a comparison. 

Mr. Sunny: I would be very glad to give 
you the items. 

Mr. Lockwood: I would like just that one 
item of conduit rent, and the rest would, I 
think, come under the head of maintenances. 

Mr. Sunny: There are four items : conduit 
reconstruction $3,100, maintenance of conduit 
$2,200. I might say in connection with that 
the conduit needs a great deal of attention. 
It is one of the first ever put down. It was 

ut down five years ago. Street rollers roll- 
ing over it have crushed it here and there, 
and we have had to enlarge some of the man- 
holes. If you put down a conduit as it can 
be put down to-day, it would not cost you as 
much as that to maintain it. It would not 
require three or four men going around town 
every day in the week pumping out the 
water and drawing out the gas. But this, 
just as we have it here, is costing us $2,200 
for three monthsto keep itup. The con- 
duit rent is $3,400. The rebates on account 
of bad service or no service is $790. 

Mr. Lockwood : Then I understand that 
the expense of the maintenance department, 
including rebates and necessary repairs, 
which every system, whether overhead or 
underground, must have, is approximately 
$6,200 for six months; that during that 
period Mr. Sunny’s company has been hav- 
ing its greatest success with underground 
wires. I would like to know now if there 
is any one in the Convention who has 
actually used underground with a potential 
exceeding 1,000 volts, who has a record 
which makes a better showing of what has 
been done than this one of Mr. Sunny’s. 

Mr. E. A. Sperry, of Chicago: This ques- 
tion that has been brought up I might 
answer in this way: that in the last four 
years we have been operating on State street 





here an underground system of 1,800jvolts 
and about 18 to 20 amperes; and enterin 
into the construction of that undergroun 
system has been every conceivable kind of 
cable as the extension of our lines have, from 
time to time, required it. First, we used 
the conduit as fast as it was put in ; latterly 
we have been using iron ot: I find no 
trouble in using the iron spikes. As to 
accurate data with regard to the cost of 
maintenance of this underground system, I 
will give it later, but I am not in possession 
of it now. I do not think, however, that 
that account figured in lamp hours, would 
reach any such point, including rental of 
conduits, as has been named here. It may 
be that it is owing to our lines being only 
about three miles in extent and the station 
being operated on, of course, a smaller 
plan than that of the are lighting 
part. We are operating now another 
station in the city here with 1,300 
volts, with a record of no shut down 
whatever, and a record of over a megohm as 
actual insulating resistance every morning. 
This latter construction is all underground, 
as I said, and is made of improved modern 
cable and is put in iron pipes and under side- 
walks—areas. This being more than 1,000 
volts I think comes under the question. 

Mr. Lockword: As I understand the gentle- 
man he says they have in all about three 
miles of underground wire and that it has 
been in use about four years. I would ask 
whether all the wire in use on those short 
circuits is the wire put in four years ago, or 
whether it is wire that has been put in 
place of the other. 

Mr. Sperry : There has been a great deal 
of changing, but that was owing to the 
pioneer work that we had to do. We had to 
take what we could get. We could not put 
in half a mile of underground cable that we 
could not buy. We had to take the best 
thing in the market and test it. If it did not 
prove satisfactory we had to pull it out and 
put in something else. Now the first cables 
that were used for the first three months un- 
doubtedly are allout. As to the next cables 
that were put in, parts of them are out. I 
have in mind now one cable put in three 
weeks ago that is now running and running 
successfully. That is to my mird a very 
great illustration of what the cables can be 
made to doif it is properly put in. Extra 
precautions were taken. 

The Chairman : What electro-motive force, 
please, Mr. Sperry ? 

Mr. Sperry : 1,600 to 1,800 volts. 

Mr. T. Carpenter Smith: Mr. Sunny has 
stated that his rental of conduits and repairs 
to conduits amounted together to $5,600. 
Now he is in the unfortunate position of rent- 
ing a conduit and then baving to pay for it 
into the bargain, which is precisely the 
general result where you rent conduits from 
a company in whose power you are so to 
speak. hat leaves as the total cost of Mr. 
Sunny’s conduit for underground service re- 
construction, etc., $4,000, or about $13 a 
month. Now, I would like if Mr. Sunny 
would tell us how many miles of wire to 
how many miles of conduit. Then we will 
get at his monthly cost of maintenance per 
mile of pole-line as against per mile of under- 
ground conduit. 

Mr. Sunny: I cannot answer that question 
with any degree of accuracy, as to how the 
mileage that we have is divided. Mr. Wil- 
merding,the superintendent of the company, 
is here and perhaps can do so. 

Mr. Wilmerding : We made out the total 
—— of underground conductors as about 
78 miles, 

A Member : How much conduit ? 

Mr. Wilmerding : There are 90 miles of 
duct, about 7 14 miles of conduits. 

Mr. Lynch: How many wires in each 
duct ? 

Mr. Wilmerding: Not more than three. 

Mr. Lynch : I would like to call Mr. Sun- 
ny’s attention to the following figures: rental 
of conduits, $3.400 for one quarter ; that 
would be $13,600 per year. That would be 
1346 miles of duct, a $1,000 per mile per duct. 
Three miles of duct give only 40 miles of wire. 
The superintendent, Mr Wilmerding, just 
said there were 78 miles of wire under- 
ground. 

Mr. Sunny: I ask Mr. Wilmerding if he 
could give us the division of that mileage, 
but he did not answer the question. We 
have 78 miles of circuits, and I should esti- 
mate, as Mr. Lynch has suggested, that 
there are about 40 miles of that circuit in the 
conduit ; the balance is under the sidewalk 
and in buildings. 

Mr. Lynch: You do not have to pay any 
rental for the subsidary ducts which you 
use—that is, in the cellars and over the 
buildings ? 

Mr. Sunny : No sir. 

Mr. Chas. Cooper, of Brooklyn: While 
this underground business is very interestin 
electrically, and we are very glad to hear o 
the opinions of the electricians on the sub- 
ject, to the practical operators of electric 
light plants—and some of the gentlemen 
may not be aware of the fact that I have the 
pleasure of representing the largest or one of 
the largest arc light plants in the U. S.—it 
would seem that this question all gets down 
at present to this, that the experience so far 
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has not been a very good one, and that the 
only thing that has been said in favor of 
the underground system so far has heen by 
men interested in underground conduits or 
cables, or by our friend, 1 might say my 
personal friend, Prof. Barrett, of Chicago, 
who is in the fortunate position of having 
the municipality of Chicago to pay his bills. 
Unfortunately our company has to pay its 
own bills. Prof. Barrett made some remarks 
about 13 years’ service, eight years’ service, 
and five years’ service. [ think I may 
suy that Mr. Barrett’s experience in electric 
lighting for the city of Chicago does not 
extend over three years. Is that right, Prof. 
Barrett ? 

Prof. Barrett: Less than that. 

Mr. Cooper: Mr. J ohnstone, who speaks 
for the Johnstone underground conduit, has 
made only one claim so far of a successful 
conduit and that is of the one in the city of 
New York which has not yet been used. 
The experience of New York City so far 
has been that when his conduit is used it 
will be, as the others have been, a failure. 
There would not have been so much under- 
ground conduit put down in the city of New 

‘ork if it was not for the fact that the com- 
pany that is putting them down has received 
many hundred thousand dollars from people 
who thought there was millions init. As 
Mayor Hewitt remarked, the commission in 
the city of New York consisted of four men, 
who he supposed knew as little about elec- 
tricity as any four men in the city of New 
York, and he added that he could frankly 
say so, because he was one of the com- 
mission. Now, I for one would be very 
glad indeed to have this system of under- 
ground conduits prove a success. I have 
been in communication with a great many 
companies, indirectly or directly, who use 
an underground conduit for are light wire. 

In Brooklyn we are very anxious to do the 
same. We have a commission in the city 
of Brcoklyn composed of three of our best 
known professors of electricity, who, I can 
say, are honest men, appointed by Seth Low, 
the reform mayor of the city of Brooklyn. 
When I say that one is Prof. Plympton of 
the Polytechnic, another Dr. Raymond of 
the Adelphi Academy, and such men as that, 
aud when I tell you that with the salary 
that they have received, and with the atten- 
tion that they have given to this subject, 
Prof. Plympton travelling all over the world, 
and going into cities where he was told that 
it was all underground, coming to Chicago 
where they did not have an overhead 
wire, much to his surprise finding that they 
had more here than they had in Brooklyn, 
when he had travelled to Paris, Berlin, Lon- 
don and every city in the world where he 
heard they had used the underground sys- 
tem, and much to his surprise found that 
none of them had been in successful opera- 
tion, and came back and like an honest man 
made his report to the Mayor of Brooklyn to 
the effect that up to the present time there is 
no system that is of practical use to the arc 
light system of the electric lighting. We are 
fortunate, I say, in the fact that we have an 
honest underground commission. Mr. Bar- 
rett has started in the electric light field. 
We are glad to see him there. Mr. Barrett 
has the city of Chicago at his back. It is a 
rich city; it will not probably be so rich 
when it gets through with this conduit 
business, (Laughter.) Not that I mean to 
say that Mr. Barrett will not use his best 
judgment in regard to distributing the 
funds among his friends, the underground 
conduit men—our friend, Mr. Johnstone, is 
a representative—but when they get through 
with the system, when they have used it a 
few years, they will do just exactly what the 
other companies have done in every city on 
the face of the globe—they will abandon it. 
You cannot do electric are lighting, and 
make it a commercial success with under- 
ground conduits. (Applause.) 

Mr. Johnstone: The only people that are 
advocating underground operation, our 
learned friend just states, are those that are 
interested. Why not’? The only people 
who are opposed to it are those who have 
some money invested in overhead wires, and 
do not want to take them down. It reduces 
itself to that fact. I want to tell you a little 

story that I heard about this astute, wise and 
honest commissioner of Brooklyn, Prof. 
Plympton, who as a very talented gentle- 
man, was sent all over the world. They 
killed a man in New York on one of those 
high tension currents that Mr. T. Carpenter 
Smith speaks about, and the family very 
properly sued the company, and coroner 
subpeenaed everybody that had any knowl- 
edge on the subject. Professor Plympton 
was brought from Brooklyn, and he testified 
about this wonderful trip, wien he could 
not find anything at all underground in any 
part ot the world. The Distriet Attorney 
said, ‘‘ Did you ever go to Philadelphia ?” 
Mr. Plympton did not know that such a 
town existed, at least he had not been there. 
He did not go one hundred miles though 
he went three or four thousand. n 
Philadelphia, if you will permit me, I 
will tell you a little underground experience 
that Mr. Lockwood has asked about. When 


we put this electric light station in operation 
in 1883, we started with three circuits vary- 


ing from a mile to a mile and a half in length. 
We could not find, in the market, wires that 
any body would guarantee ; but the Benedict 
& Burnham Manufacturing Co., of Water- 
bury, Conn.»had to put up a plant some- 
where in Connecticut, and they started by 
simply using pure para rubber insulation. 
Now it showed as high a resistance as you 
could imagine and we thought that we had, 
under the direction of our engineer, a wire 
that would stand almost anything. In the 
course of three or four months we began to 
have trouble; we had grounds, we had 
burnings, we had all sorts of things just as 
we expected; nevertheless, that wire, by 
means of its accessibility, we could find out 
where the trouble was. We kept that up 
for about three years. Some of that wire 
was stillin use when we were bought out. 
But the failure was due to the want of ex- 
perience. We believed that we would reach 
the point of success and now there are a 
large number of thousands of dollars in- 
vested in manufacturing underground wire 
for commercial use. Mr. Cooper’s prophe- 
cies that Prof. Barrett is spending money 
for the city of Chicago will ultimately result 
in a failure. Pray, how is it that he knows 
this? He has had no experience. 

Mr. Cooper: Past experience. 

Mr. Johnstone: Have you had experience? 

Mr. Cooper: I say past experience. Mr. 
President, I should like to ask Mr. Jobn- 
stone one question. Can you tell me of any 
underground wire, either the Johnstone 
system or any other system, using an arc 
light circuit of 2,000 or 2,200 volts that has 
been in successful operation, not three years, 
but three months ? 

Mr. Johnstone: The Harlem River Elec- 
tric Light Co., of New York— 

Mr. Cooper: I ask you if you have got 
any such thing in operation ? 

Mr. Johnstone: Not now. We have done 
it. We are putting up in 5ist street, New 
York, something that will show and develop 
this thing in one month, so that there will 
be no further questions about it. 

Mr. Cooper: We will wait until the end 
of the month. 

Mr. De Camp: The number who re- 
sponded to this circular was comparatively 
small. In my judgment that is an evidence 
of the good, hard, practical, common sense 
that has got into the heads of the electric 
lighting man. I think that a man isa grievous 
fool at this late day who will spend hundreds 
and thousands of dollars to try over again 
anything that I and seven other meu have 
failed in absolutely. Now I am going to say 
what you, in this Convention, have had me 
reiterate time and time again. There are 
three things connected with this under- 
ground business. First, insulation ; second, 
some method of distributing your business, 
and after that is accomplished is it a com- 
mercial success? Now there are _ three 
things that you have got to deal with, and 
until you have exhausted them you have no 
need to bother your heads about anything 
else. Now comes first the perfect insulation. 
Mr. Smith holds out from his pocket an 
insulation which will answer the purpose. 
Where is the man who tells what that cable 
or wire will cost when that perfect insulation 
is puton it? Ihave not yet heard an esti- 
mate of it. Now, the distribution of it by 
some properly constructed conduit comes 
next. So far as my knowledge goes of gen- 
eral construction, the plan for distribution 
of wires by the conduit in which Mr. Jobn- 
stone is so greatly interested is as good, 
and Iam prepared to say better than any- 
thing I have seen, because I have used it. I 
do not agree with him as to its construction 
ot iron, but that is a collateral question, 
it can be made out of anything. Now, 
to come down to the financial success, a 
statement was made to me yesterday sub- 
stantially the same as Mr. Sunny made here 
to-day us the experience of that company. 
That must be wrong. One cent an hour 
added to the cost of lights must be wrong. 
That exceeds anything that I could ever 
imagine connected with it if it was worth 
doing at all. I thought we ought to be wise 
enough to stop short of incurring any such 
expense as this, and I did not take the risk 
of fixing that in my mind until I had the 
opportunity of asking Mr. Sunny whether 
my understanding of that was correct. He 
told me it was substantially correct, and he 
reiterates that statement on the floor of the 
Convention to-day. Now what does that 
mean? Mr. Sunny’s experience was an av- 
erage of eight hours per day in the 24 ; that 
is a very favorable record. It is less than 
we had in Philadelphia. Our average is 
something over 11 hours; that means 11 
cepts a day it is going to cost us. Now I 
have been in the electric lighting business a 
long time, and I do not think we could get 
a dollar of capital into that business on any 
such representations of cost as that. be- 
cause there are other costs which are very 
large, and which you always have with you. 
Now Mr. Johnstone seems to refer back to 
Philadelphia, and while I regret that I am 
dragged into that subject, I am compelled 
to answer it, or admit it by my silence. I 
do not propose to admit it. Mr. Johnstone 
had been manager of that company, I will 





venture to say, spending one day in the 





week, perhaps, in looking after the details 
of the station, and the other six days ad- 
vancing the interests of the conduit com- 
pany. Now, I want to say right here that 
is my belief. Mr. Johnstone goes on and 
makes his statement about buying that com- 
pany out. I will make no reference to that 
any further than to say that he sold it out at 
about 10 times its intrinsic value. When I 
went into that station I accepted it just as if 
it was not worth while to do anything else, 
but I never had anything to do except to 
look after the interests of my superiors, 
the directors, and I said: ‘‘ Now, here, 
there is no further use for my accept- 
ing the statement. I have the facilities 
at hand to see whether this thing can be made 
to pay on the basis on which I have been 
educated to consider thipgs as paying.” 
There were no records of that institution, so 
far as itsinternal operation was concerned, 
that were worth anything. Everything was 
reported, so far as the cireuits were con- 
cerned, as being in fairly good order; that 
there were some defects, owing to the em- 
barrassed condition of the company. We 
were running a blower and it could not be 
dispensed with, because of the liability of gas 
to accumulate in the conduit. Let it be there 
and we have an explosion. What is the 
cause of the explosion? Defect in the wires 
reported in fairly good condition, defects in 
the insulation causing aspark, and the spark 
causing an explosion. That does not speak 
well for the perfect insulation and perfect 
state of underground wire, and that was a 
sufficient reason for the continued expense of 
running a blower, and it was run. Further 
effort was made to ventilate the conduit and 
improve it. Then it was reported that there 
Was no evidence of gas. We ran it probably 
five or six months with from 100 to 125 or 
130 lights, a short circuit. With the 100 to 
130 lights the company did not payis ex- 
penses. Iam only mentioning this now to 
show you that there was no financial success 
in that particular instance. I will also say 
that there were from six to 15 explosions 
of greater or less degree in those dates. 
Nothing having happened to seriously injure 
the property of the company, the record 
was not kept very closely, but after the 
condition of the conduit was reported to 
me as being in such a shape that there 
was no liability to these explosions, we had 
one. That was got out of very cheaply. We 
settled the damages for, I think, $260, and I 
considered that we were very fortunate. 
Now, that is the history of the Philadelphia 
compaby, which Mr. Johnstone quotes, and 
the only thing that he has to quote. 1 did 
what | think any gentlemanin this Convention 
would do. I went to the directors and said 
we can survive under this thing with an 
object in view, but the chances of success, 
the pecuniary remuneration does not justify 
us in taking the risk. They followed my 
suggestion and we abandoned the arc light 
business. We took up then what came next. 
We were not in incandescent business, but 
as we had that elephant on cur hands, what 
were we going to do with it? I said suppose 
we take up the question of incandescent 
lighting on a small scale and see if we can- 
not get some knowledge of our own out of 
that experience. A given amount of money 
was appropriated to enable us to put ina 
small incandescent plant and run it and gain 
our experience. The amount of money 
expended directly in that one object exceeded 
by a few hundred dollars what I estimated it, 
but two and one half times as much was 
spent for what I had no idea would arise in 
expenses. We found the whole of these 
conduits from one end to the other were 
broken and smashed up so that we could not 
get anywhere through them on account of 
these explosions that had taken place in them 
from accummulated gases, caused by defec- 
tive insulation. Two anda half times as much 
money was required to be spent before we 
could put into anything like decent operation 
ourexperimental incandescent station. That 
station was always run ata loss. When I 
got at the books and got down to hard pan, 
I charged to profit and loss $46,000 in the 
accumulations of five years ; there was no 
other place that you could put it. Further- 
more, it ought to have been twice that, but I 
could not do that, because that would have 
wiped us out of existence. I knew we had no 
real existence as a company, but I felt it my 
bound duty to keep an existence on paper, 
and that is about where we stand to-day in 
that company. I do not know much outside 
of the electric light business; that has 
absorbed my whole attention, but in order to 
strengthen my position in this I am bound to 
draw a comparison to show whether I know 
what I am talking about in relation to that 
particular company or whether Mr. John- 
stone knows what he is talking about. I had 
no interest at stake there except to make 
that station successful. The capital of that 
company is $500,000 ; it is blocked out for 
one hundred lights; there remains in the 
treasury of the company a little more than 
half the stock. 

Mr. Smith: I move that the report be re- 
ceived and be printed, but that it is the sense 
of this Convention that it is not yet in a 
position to make any recommendation as to 
the feasibility or practicability of under- 








ground conduits, but that it continues the 
committee for the purpose of getting further 
information. 

Prof. Barrett: I will only take a few min- 
utes’ time. This subject is quite familiar to 
me. About fifteen years ago I had occasion 
to discuss the underground circuit as appli- 
cable to the city of Chicago. 1 wrote to one 
of my friends, Mr. Morrison, and Mr. Morri- 
son replied tbat the only objection he had to 
it was the earth current. What sounds 
familiar to me to-day is the fact that when 
the matter w s being discussed before our 
electric statisticians and experts here from a}| 
parts of the country, that the earth current 
entered into it—perfect insulation was im- 
possible. At that time our city authorities 
thought well enough of it to pass an ordir- 
ance compelling all wires to go underground. 
1 think the first electric light that was ever 
on exhibition here was handled by myself 
for the city—a little two-light Brush machin 
I never saw one before. While experiment. 
ing with the machine I discovered that the 
current was a pretty stiff thing to go against, 
and impressed on the members of the coun 
cil that what in my opinion was the danger: 
ons thing was to permit electric light wire- 
to be strung in our streets and alleys. | 
found that that was a good precaution to 
take. The fire departments through the 
country invariably insist upon the remova! 
of these wires. You cannot get as good ser 
vice out of the fire department if they know 
they have a line of wire with a current on 
to deal with. I am not discussing this 
mutter on a financial basis, but as the repre 
sentative of the people to protect the peo 
ple. Therefore we have never had an over 
head electric light line in Chicago. There 
are times herein the winter when it is im 
practicable to open up the streets, and then 
when a local company dares to go across a 
street or alley, I assume the responsibility to 
give them a temporary permit to go there 
but no company has a right to erect or main 
tain electric light poles in the city of Chicago. 
When Mr. Ciper was here first I detailed on 
of my assistants to show him what we had, 
and reported back that there were no wires 
underground here—that everything was on 
poles; but at that time we had to remove 
about 2,800 miles of wire from our streets, and 
eleven or twelve hundred poles. As to the 
cost or construction of underground service 
I think it can be done to-day at about 75 per 
cent. of the cost it would be when the 
the original plant was putin. If you look 
at our streets you will find that we have 
about three hundred street lights here, fairly 
good looking posts, wires all underground, 
substantial conduits built, and they stand us 
in about $300 apiece as they stand on the 
streets. The cost to maintain them is simply 
nothing. 

Mr. Morrison: How many lights are being 
run by the city? 

Prof. Barrett: We had 285 in service last 
night that belong to the city, with a capacity 
of 500, as soon as our finances permit us to 
extend it. 

Mr. Weeks: What is the tension? 

Prof. Barrett: I think about a thousand 
volts. 

Mr. Weeks: Ycu have been working one 
year, have you? 

Prof. Barrett: I have been working one 
year and a half with 104 of these lights, and 
the last year we introduced the balance of 
them. This is a subject in which I have not 
a great deal of interest, except to be prepared, 
as [am prepared, to show you conclusively 
what Iam doing here. We havea variety 
of construction. We have given them all an 
opportunity, and they all do well. We do so 
also with the cables, and we have as good a 
line of service, I think, with the cables as 
any line cn the earth. 

Mr. F. Ridlon: We have had one diffi- 
culty in Boston with the underground ser- 
vice, which does not seem to have been 
touched upon at all. We were very much 
surprised a few weeks ago’ to have the in- 
surance people intimate to us that they would 
have to increase our insurance, because of 
electric lighting, as they considered it an ex- 
tra hazardous risk. This was striking us 
right home. We felt that it was necessary 
to know the reason of it. as they had hereto- 
fore expressed the utmost confidence in 
electricity as an illuminator, and considered 
it the safest method of illumination. It be- 
came necessary to inquire and see what the 
difficulty was and where it originated. On 
investigation, we got the representatives of 
the insurance companies together, their ex- 
perts and their inspectors. and the electric 
light people, and their statement was that 
there had been within the past six months a 
large increase in the fires in the city of Bos. 
ton occasioned by electricity, or electric 
light wires. We investigated each one, and 
found that a very large proportion of these 
fires had been caused by the underground 
service, which had been in operation about one 
year, perhaps a little longer. The amount 
of underground wire was, perhaps, between 
40 and 50 miles. We have nearly 600 miles 
of the overhead wire in Boston, and perhaps 
200 or 300 miles of it has been in operation 
some five or six years, perhaps nearly seven. 
The alarming increase of these fires has been 
within the past eight months much more 
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than equalling all the fires and costing a loss 
which was quite a large amount, whereas in 
ihe previous five years of overhead lighting 
insurance companies had not paid one dollar 
of loss. It became necessary to investigate 
this thing closely, and it finally proved that 
in almost eight out of ten of these tires they 
were caused by the underground service, 
and itis nuw quite a question Whether we 
can afford to continue the service which was 
found to be an extra hazardous risk, and 
have to pay more for our lighting, or else we 
are liable to lose our insurance. 

Mr. E. R. Weeks: I would like to read a 
couple of letters from two electricians who 
ure well known not only in America, but 
throughout the world. The first is from 
William Hochhausen of New York, ad- 
dressed to the editor of the Kansas City 
(lobe. The second is from Prof. Elihu 
lbompson. 


ELECTRICIAN HOCHHAUSEN’S OPINION. 


New York, Feb. 6.—Fditor Globe: In relation to 
the question of the feasibility of using underground 
ndustors, it must be confessed that very little 
experience has been had as yet, with such conduc- 
tors for the convenience of high tension arc light 
rrents. Chicago has probably been wired under- 
»und for such purposes to a larger extent than 
y other city in the United States. These insula- 
ns are of such recent date that it would be pre- 
jature to pronounce them an assured success. It 
uld seem advisable to watch the working of ex- 
ing underground currents for a few years before 
ultempting to enforce burial of a great number of 
veuits. If roomy, well-ventilated subterranean 
ssages were provided for the reception of the 
‘electric wires by the municipalities, it might be 
»ssible for the arc light companies to give satisfac- 
ry service, but such structures are very expensive 
d would certainly be beyond the means of electric 
sht companies. A wire, merely buried, when in- 
lated as wellas our present knowledge of iusula- 
g substances will enable us to do, wonld be liable 
give trouble and necessitate the repeated digging 
of the streets to effect repairs. The overturning 
the soil in city streets will generally cause mias- 
atic exhalations and should be prevented as much 
possible. It seems that New Orleans will shortly 
y asystem of running wires at a very high eleva- 
n, fastened to substantial i:on structures placed 
street intersections. This plan istikely to prove 
ry successful. This undertaking should be 
itched with interest by all corporations conteim- 
lating a removal of pole lines. 
Wa. HocuHausen. 


LETTER OF PROF. ELIHU THOMSON. 


lhe Globe herewith published still another in the 
ries of communications on subway construction. 
his is from perhaps the most celebrated electrician 
the country, E. Thomson, electrician at Lynn, 
‘lass. His ideas are not so strongly against the 
ovement as those of others, and he even suggests 
leas as to the best methods for accomplishing the 
sired end ; 
Lynn, Mass., Feb. 10.—Editor Globe ; It is difficult 
» formulate any opinion which will apply without 
xception to every instance of bewwe While con- 
lerable objection can undoubtedly be urged 
vainst the use of overhead wires, particularly as 
vey are frequently installed in electric signaling, 
elephone and electric light work, objections may 
so with equal force be raised against any system 
f subways thus far put down. Without doubt the 
ost satisfactory subway arrangement would be to 
ave a sufficiently large tunnel for the passage of 
orkmen, with means for supporting the wires 
i the sides and roof, thorough ventilation of the 
subway being always maintained. This would be, 
»wever, enormously expensive iu most cases, and 


ie expense may be considered to be prohibitive. 
he difficulty is not so great in dealing with the 
ires in the main streets, which probably could be 

it underground whenever the expense was not too 
creat. But the real difficulties are met in minor 

imifications which would be needed to reach cus- 
mers at various points. 

rhe problem of preserving the insulation of under- 

ound wires which are exposed to emanations of 

he soil, leaks of coal gas, steam, etc., is in itself a 

rious one, particularly with high een cur- 

nts, such as are in use in arc lighting. There 
ould seem to be no reason whatever why telephone 
iud telegraph circuits might not be put underground 
| suitabte subways, and the expense would be very 
uch less in proportion than in the case of electric 
eht wires. ‘This would removea very large portion 

t the overhead wiring and also that portion con- 
sting of bare wires and innumerable dead wires of 
‘lephone and other circuits, as it frequently does 

)t pay to take down a wire when it becomes dis- 
sed. This is not the case with electric lighting 
ires, which are not liable to become dead wires at 
iy time and which, when grounded or defectively 
upported, at once give notice of the fact by causing 
ouble inthesystem. Most of the crosses and leaks 
n electric light circuits are, without doubt, caused 
y the frail, uninsulated, rough surfaced wires of 
elegraph and telephone systems falling down upon 
he electric light wires. 

It is my opinion that legislation would succeed 
vest in the undertaking of removing the overhead 
vire nuisance, for such it undoubtedly is, by a 
sradual process, first getting those wires under- 
round which can without doubt be put there with 
n increase of security and certainty of service, as 
1 the case of telephone and telegraph circuits 
vithin the limits of a city. What wires are then 
illowed to remain overhead should be taken care of 
y enforcing a system of skilled supervision in the 
placing of thom, prohibiting the irregular and ran 
dom running of wires from point to point, and 
requiring that an orderly system should be observed, 
the purpose of which would be to keep the wires 
together and to allow branches and crossings onl, 
it right angles, on neatly constructed and well- 
supported structures. It should also be required 
that a sufficiently large and strong wire be used so 
as to resist the action of wind storms and sleet 
storms. 

I think that in many instances the enforced 
resort to subways, especially such as might be and 
such as have been constructed by ties having 
little acquaintance with the nature of the problems 
to be solved, such as subway companies securing a 
franchise for such work and proceeding on such an 
economical basis that poor construction and un- 
skilled supervision are made to take the place of 
first-class work, would be a d ge to the busi 
of electric lighting, and would in fact act as an in- 
superable barrier to the undertaking of business io 
quarters that cannot be reached cheaply and easily 
by overhead construction. In mony Sone subway 
construction requiring an outlay which would far 
more than counterbalance any return from the 
business itself would be necessitated. 

The remarks I have made apply particularly to 
large cities. For towns of very moderate size I can 
See no reason why overhead wiring properly looked 
after, properly organized and systemati , would 
not be comparatively free from objections, while 








the expense of construction of subways would be so 





greatas to render electric lighting or telephone work 
worse than unremunerative. The location of sub- 
scribers and users of telephones and electric lights 
are apt to change from time to time or from year to 
year, and this is particularly the case in the smaller 
towns. Oftentimes the different users are at con- 
siderable distances sat and chan of location 
often would involve the giving up of portions of a 
subway or underground wire system, and would in 
this way lead to greater losses of capital. in the 
denser part of cities this objection does not hold 

, because of an average sufficiency of users or 
consumers in such districts. 

Oftentimes, in order to make a business a success, 
even in cities of dense Po lation, it would be 
necessary for an electric light company to secure 
contracts for a period of years, as in th 
could it be guaranteed against loss in the installa- 
tion of a system of wiring involving the introduc- 
tion of underground lines which, to be placed, would 
—— the digging up of the streets, etc. 

am, however, h ly in accord with any meas- 
ure which does not deal with this case of overhead 
wires blindly, but takes up the question in a fair 
minded spirit, with a clear sigh judgment of the 
difficulties of the undertaking. A continued expe- 
rience tends to confirm me in the opinion that the 
proper way to deal with the question is to first dis- 
pose of those wires which can be burried without 
detriment and without prohibitive cost, which 
action would be followed by the gradual elimination 
of others wherever it is feasible and where the cir- 
cumstances are such that this can be done without 
the destruction of business interests involved. A 
plan of reorganization of the wiring under strict 


rules as suggested above would, I think, suffice for 


the remainder of the overhead work. 

When this is done our cities would be free from the 
immense tangle of wires covering the streets and 
buildings, sing from point to point in every con- 
ceivable direction—verticaily, horizontally, and in 
every other way—which wires have been installed 
at the caprice of linemen whose only desire has 
been to get through their task as quickly as possi- 
ble, and who, in fact may have been urged to work 
in this manner by their employers. 


Evisu THomson. 


Mr. Cooper, of Brooklyn: I offer this as 
an amendment to the resolution : 

The National Electric Light Association does not 
feel that the experieuce of which it has knowledge 
is of such a nature as to justify it in believing that 
any prac.ical commercial method of putting high 
tension arc ligt wires carrying a current of over a 
thousand volts underground has been brought to its 
attention. 1 offer that as a substitute. 

Mr. Ecclesine: If the committee after 
having spent ail the time that they did, and 
after this long debate in the association, was 
not prepared to express itself on that subject, 
I think it would be a safer plan to adcpt the 
resolution of Mr. Smith. 

Dr. Moses: AsI understand, 1,066 circu- 
lars were sent out directed to all the different 
enterprises connected with the electric light- 
ing in the country. 

One or two perbaps have not received 
this circular, but the mass of them have, 
and have either thought it unwortby of 
reply or have not replied from the fact that 
they are not particularly interested in the 
subject as yet. I imagine that those who 
have not replied have been in outlying cities 
where this subject has not come to their 
attention, nor is it likely to. The fact is, 
seven people have replied to these inquiries. 
The fact is that only one city in the country 
has looked into this thing carefully. In view of 
these facts I think it would be better for us 
to stay any action on this subject and till we 
have more experience. I am a great believer 
in letting well alone. The electric light in- 
terest has grown wonderfully in the last ten 
years. Agitation on this subject now would 
tend to check it and I think it is our duty to 
prevent any such agitation. When you are 
quite sure that you have a system by which 
electric light wires can be buried, then I say 
spend all the millions i have lying around 
and put them there. But until you are sure 
of your work,'I say it would be folly to put 
in your insulated wires. They may be of 
the best character, but tirst be sure of the 
receptacle into which they are to be put. Now 
this question is one that we are to act upon at 
present. I believe we shall act in the way 
that Lord Bacon says a judge should not act. 
He says that those judges who refrain from 
giving opinions frequently decide. I say let 
us decide not to decide this question. Let 
capital work out its own salvation. 

Mr. Morrison: I would ask the permission 
of the Convention to quote a letter which had 
completely passed out of my mind, and was 
brought to my attention by a gentleman from 
Kansas City. From my standpoint it is per- 
haps unfortunate that so few practical exper- 
iments have been made in the direction of 
underground lines by those engagedin the elec- 
tric lighting business. The conditions which 
govern the laying of telegraph and telephone 
wires and those which govern the electric 
lighting business are entirely different ; but 
no one has ever heard me say that it is not 
feasible to put high tension electric light 
wires underground. I am not prepared to 
put myself in that position. On the fifth 
day of the current month I received a letter 
from the editor of the Kansas City Globe, 
asking me whether, in my opinion, any sat- 
isfactory system had been invented, and 
whether arc eleciric lights could be placed 
in a subway with telegraph and telephone 
wires, also if high pressure electric light 
wire would be compelled to discontinue busi- 
ness if the underground wire law went into 
effect. To those questions I made the fol- 
lowing reply : 
bie to constrict @ subway and Co make it avaliable 
for high as well as low tension systems of electric 
lighting. Such a subway, however, has never been 
col in this country. The efforts in that di- 
rection, notably in New York and Chicago, have suc- 


ceeded only in cri ee aie 
venting the geneeal qu licfrom reaping so fully the 








benefit from it as when the lines are portend to be 
used overhead. The demand for subway construc- 
tion comes, in a general way, from ures and 
citizens who know little or yo its require- 
had ut ty ay R - iis tnbaledes or 
un rs this know or 
take sufficient time and make sufficient ex adhure 
of money to possess it. For this reason all experi- 
ments in this direction should be made at the ex- 
pense of those desiring it. It is therefore my opin- 
ion that all subway construction should be done at 
the expense of the city or State, and when by them 
completed should be submitted to competent judges 
as to their availability for the purposes intended. 
Then introduce the wires in a limited way, that ex- 
perience may prove the correctness of the system, 
after which order private companies to place their 
wires in each conduit, charging sufficient rental for 
the same to cover cost of maintenance. I say cost 
of maintenance, not any part of the cost of construc- 
tion. Itis my opinion that neither municipal or 
State governments should invade the domain of pri- 
vate enterprise for the pu of making profit. 
The citizen has ter stake in the untrammeled 
use for electricity for light and power than he has 
in the investment necessary to take the current un- 
derground. If this course is adopted by the legisla- 
ture of Missouri or any other State, it will not 
“cripple the are light companies using high ea 
sure,”’ nor will it * to the abandonment of these 
ente! va Morrison. 

That about covers the ground from my 
standpoint. I have been familiar with every 
effort in this direction, and consider the work 
done in Chicago as perhaps the most intel- 
ligent of any experiments in this line in the 
United States. The story of the r.sult is 
told by Mr. Sunny. He has shown you that 
the subway system in Chicago is not perfect, 
and the tremendous cost entailed in keeping 
the works in such condition as to enable hiza 
to deliver the product of the central station 
to his customers. I believe those evils can 
be remedied and some plan found by which 
the lines may be carried underground. Un- 
til that time comes, no body of men, state 
legislatures or cthers, have a right to put 
their hands in your pockets or mine and take 
from us the result of our labor and invest it 
in a plan which lessens their taxation and 
imposes a double burden upon us. 

look forward to such men as Professor 
Barrett and Mr. Johnstone and the men who 
are engaged in the manufacture of insulated 
cables for underground purposes, for the 
solution of this question. It is they who 
will reap the benefit of these things. Prof. 
Barrett is an officer representing this muni- 
cipality, and the better the service and the 
more beautiful the streets which we will have 
when all these obstructions are removed, as 
well as the safety of these subways, are ob- 
jects to him. It will be a benefit to the elec- 
trical manufacturing companies because of 
the vast returns which they are bound to 
gain when this system has been perfected ; 
and that it will be perfected there is not the 
slightest doubt in my mind. 

he question upon the resolution of Mr. 
Cooper was then put and a vote taken. 

During the calling of the roll, when Mr. 
De Camp’s name was called, a separate vote 
was recorded for him as the representative 
of four different companies. The question 
whether he had the right to move then an 
individual vote provoked some discussivn 
and was settled by Mr. De Camp withdrawing 
three votes. 

The substitute was lost. The question re- 
curring ge the original resolution of Mr. 
Smith. Mr. De Camp offered an amendment, 
adding to the resolution the following words: 

‘** Provided, however, that the passage of 
this resolution shall be without prejudice to 
the resolution passed at the meeting held in 
New York in August last, until a further 
report is made by that committee.” 

r. Ecclesine moved to lay the amend- 
ment on the table. 

Mr.De Camp: I am in favor of continuing 
that committee as proposed there, and I am 
willing to take the chances of the result of 
the report that that committee will make at 
our next meeting. 

The amendment was lost by a vote of 31 

to 37. 
G. H. Roe, of San Francisco: There is a 
little difference of opinion. The convention 
seems to be divided and the division is 
principally between the operating men and 
the supply men, and it occurred to me if we 
could arrive at the Scotch verdict of ‘‘ not 
proven” it might facilitate matters. 

“Resolved, That while the appliances and devices 
for operating electric light wires underground are 
being continually improved, and promise ultimately 
to render practical the operating of all electric light 
wires underground, they have not yet reached such 
a degree of perfection as would justify this conven- 
tion in declari itself in favor of underground 
wires for central station arc lighting.” 

The secretary announced that 28 had voted 
for the amendment and 32 against it. 

A recount was ordered. 3: voted aye and 
39 no and the amendment was declared lost. 

Mr. Morrison offered a resolution, provid- 
ing that the resolution be laid on the table 
and made the special order of the day for 12 
o'clock, February 2ist. The motion was 
carried. 

The Convention then adjourned until the 
following day, Thursday, at 9.30 a. M. 


THURSDAY, FEBRUARY 2ist. 
MORNING SESSION. 

The Convention was called to order by 
the President at 10 o’clock. 

The President : There is one matter that 
should have come up yesterday and that is 
the report made by the executive committee 
recommending certain persons for member- 
ship. Under one clause of the constitution, 





it requires a two-third vote of this Associ- 
ation and I think that the matter should be 
brought to the aitention of the convention 
this morning. 

The secretary read the list of members 
proposed by the executive committee and 
oy were on motion elected as follows : 
E, P. Acheson, 8. A. Barton, C, P. Dunder- 
dale, H. H. Eustis, A. R. Foote, N. D. C. 
Hodges, W. J. Johnston, Philip Lange, 
Geo. M. Phelps, R. F. Ross, C. M. Renson, 
Fred. H. Waren, David Stinton, Cincin- 
nati, Ohio. John Kilgore, A. D. Bullock, 
W. A. Kreidler, J. P. Barrett, Timothy W. 
Sprague, G. L. Austen. 

The Secretary : I have another communi- 
cation, Mr. W. H. Fitzgerald and Mr. George 
Redmon make a statement to me that they 
have sent to the headquarters in New York, 
checks covering their annual dues. I am 
unable to place their names upen the roll 
because the constitution provides that the 
annual dues must be paid in advance. 

The Chairman : The Chair will rule in ad- 
vance that having sent it to the office of the 
Association their dues are paid. The next 
order of business is the report of the execu- 
tive committee, Mr. B. E. Sunny, chairman. 

Mr. Sunny read the report as follows : 

The Executive Committee of the National Electric 
Light Association respectfully submits the follow- 
ing eo H 

At the meeting of the Asscciation beld in August 
last, the following resolution was ~~ : 

Resolved, That this Association shall_hereafter 
have a permanent office in the city of New York, 
which shall be in charge of an expert electrical 
engineer, who shall be secretary and treasurer of 
the association ; that the president at once take 
steps to secure the services of such a person, and 
establish him in suitable headquarters, and with 
suitable facilities in this city. 

The president,acting on the instructions contained 
in the above resolution, appointed Allan V. Garratt, 
of Boston, secretary and treasurer of the association 
at a salary of $2,000 per year. 

The executive committee at a special meeting 
called in Pittsburgh, November 19th, unanimously 
ratified the appointment and endor-ed the action of 
the president. The executive committee has ex- 
amined the financial report made by the secretary 
and the work that he has been able to accomplish 
during the past four months It is entirely satisfied 
with the results that have been obtained, and unan- 
imously recommends that the office in New York be 
continued for a further term of six months. While 
the committee is not unanimous in the opinion 
that an office in New York can be maintained unless 
the membership is very largely increased. it is en- 
tirely willing to have the experiment tried for six 
months more, and is very hopeful that the secretary 
will be able to make the office so successful as to 
justify its continuance indefinitely. 

On the occasion of this Convention the executive 
committee has striven, at the suggestion of a num- 
ber of people, to make an electrical exhibit that 
would represent, as fully as possible, the electric 
light and power service. 

As has no doubt been observed, many cf the 
manufacturers have gone to a large expense to 
make the wg both complete and instructive. 
It was decide t in justice to the exhibitors, a 
larger attendance of persons to view the exhibit 
than was represented in the Association ought to be 
assured, pe the committee, therefore, has sent out 
about 50,000 invitations, addressing them to persons 
connected with the management of the large indus- 
tries and the educational institutions. So far the 
attendance has been of a character that is encourag- 
ing, both to the committee and the exhibitors, and 
everything points to the accomplishment of the 
result aimed at, namely, the educating of the general 
pubiic in the progress in electrical development. 

Respectfully submitted, 
HE EXECUTIVE COMMITTEE, 
By B. E. Sunny, Chairman, 

Mr. Phelps: I move the adoption of the 
“—— bd the Association. 

r. Mason : I desire to ask a question in 
connection with this report. The report re- 
cites that at a meeting in Pittsburgh, the ac- 
tion of the president was confirmed, and 
names a date somewhat subsequent to the 
opening of the offices in New York. If I 
am at liberty to, I would like to know 
whether the provision was made by the ex- 
ecutive committee of the payment of the 
salary of the secretary since these quarters 
were opened ? 

Mr. Suuny: Yes, sir, it was. 

Mr. Morrison: Arrangements have been 
made by the executive committee which 
will cover that hiatus. It was not possible 
to make that arrangement at the time of our 
meeting from the fact that the belief of the 
executive committee is that no services 
should be accepted by the Association with- 
out rendering an equivalent for them. It has 
made it necessary to make a provision for 
that contingency. 

The President: The question is on the 
adoption of the report. 

Tbe report of the executive committee 
was adopted. 

On motion of Mr. Arthur Steuart the Con- 
vention then went into the committee of the 
whole on nominations. Col. Geo. L. Beetle, 
was appointed sergeant-at arms. 

Mr. W. 8. Hine nominated Mr. 8. A. Dun- 
can for president, and was seconded by Mr. 
F. A. Cheney. 

Mr. Duncan: Mr. Chairman, while I feel 
grateful for the compliment intended to be 
paid in the nomination, I rise, sir, to decline 
most emphatically the nomination. You 
have honored me with the position of presi- 
dent for the term of one year. I feel that 
the action of this association to-day in the 
report which has been made to it by its 
executive committee showing the financial 
status and condition of the treasury of the 
association and the work which is accom- 
plished in a very short space of time is such 
that it needs no word from me to justify the 
wisdom of the association in having a sep- 
arate and distinct officer for that purpose. 
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have no personal ambition to gratify ; I have 
no enemies whom I desire to punish, and no 
friends to reward. My desire has been from 
the very first to put this association upon a 
high plane, and believing that that was the 
proper way and the only way by which the 
association could come to a higher and better 
standing, I suggested that policy. Whether 
it is right or wrong time will develop, and I 
have no doubt that in the hands of the gen- 
tleman, whoever he may be, whom you 
select for your president, an honest, fair, 
straightforward control of this office will be 
had, and whether it shall demonstrate the 
wisdom or unwisdom of the course, the 
trial will vindicate the effort of the associa- 
tion to do what it started out todo. Thank- 
ing you for all the courtesies you have 
extended the chair, I respectfully decline the 
nomination. (Applause. ) 

The following ticket was then nominated 
and afterwards elected : 

President—E. R. Weeks, of Kansas City, 
Mo. 

Vice-presidents—A. J. De Camp, Phila- 
delphia ; E. A. Maher, me” 

Executive Committee—B. Rhodes, Niag- 
ara, chairman; B. E. Sunny, Chicago; 
Geo. A. Redman, Rochester; C. R. Hunt- 
ley, Buffalo ; Otto A. Moses, New York ; 
E. T. Lynch, Jr., New York; P. H. Alex- 
ander, ton ; J. F. Morrison, Baltimore ; 
T. C. Smith, Philadelphia. 

Niagara Falls, N. Y., was selected as the 
place of the next meeting. 

The Chairman: The next business in 
order according to the special order of yes- 
terday is the resolution of Mr. Smith : 

“That the thanks of the Association be extended 
to the committee for its endeavors, and that the 
Chair continue and add to the Committee on Con- 
duits and Conductors, Mr. Sunny, Mr. Sperry, and 


Professor Barrett, with a view to obtain further in- 
formation, and that the sense of this Association is 


that it is not yet in a tion to make any recom- 
mendation for or against the placing of are light 
circuits of over 1,000 volts potential on underground 
conductors.” 

Mr. Smith: I introduced that resolu- 
tion, that this Convention of this National 
Electric Light Association might come be- 
fore the public as a body of men who were 
willing to consider any question fairly and 
justly, to examine into it with all the skill 
and knowledge at their command. I had 
hoped that the report of this Committee 
coming before us, showing the distinct dis- 
advantage of underground wires, would en- 
able us to say to the public: ‘‘ Gentlemen, 
we are doing the best wecan to gain informa- 
tion, and we are honest-minded and upright 
enough to tell you that the report handed in 
directly against underground wires, that we 
are not yet in a position to say anything for 
or against it.” I made the resolution in all 
honesty of purpose, and I am very sorry to 
say that I have since learned that it has been 
used to foment trouble between those whose 
duties must be distinctively antagonistic—the 
centralstation men and thesupply men. Lin- 
troduced the resolution for the best good, as 
it seemed to me, for the National Electric 
Light Association. I ask the unanimous 
consent of the Convention to withdraw that 
motion, and I would ask that some central 
station man whois distinctively a central 
station man, should present it to the Con- 
vention. 

Mr. Cooper seconded the motion. 

Leave was unanimously given to Mr. 
Smith to withdraw his motion. 

Mr. Morrison : In order to dispose of this 
matter in the way which will bring the best 
results to the National Electric Light Associ- 
ation, I beg to offer the following resolution: 

“* Resolved, That the report of the committee on 
conduits and conductors be recommitted to that 
committee, and that Messrs. 5 , Barrett and 
Sunny be added to the committee, and that the 
committee be continued.” 

Mr. Ecclesine seconded the motion. 

Mr. Cooper also rose for the same purpose 
and the motion was carried unanimously. 

Dr. Moses : I have in my hand a pamphlet 
that has been sent to me, and I understand 
it has been extensively distributed through- 
out the United States. I will not comment 
on it beyond merely reading its title: ‘‘ The 
Comparative Danger to Life of the Alternat- 
ing and Continuous Electric Currents.” I 
have read this, and I will not lay before you 
the criticisms that this gentleman makes be- 
fore the body now assembled. Those criti- 
cisms are not worthy of notice ; but I have 
a resolution here which I think can express 
our views, and which I would like to see 
adopted : 

Whereas, A certain individual, in order to gratify 
a@ personal resentment has, in exaggerating the 
dangers of electric currents, striven to influence 
h tion so as to cause the introduction of elec- 
tricity in the form of alternating current asa means 
of infliction of death, on condemned criminals, 
therefore be it 

Resolved, That the National Electric Light Asso- 
ciation earnestly protests it those efforts, and 
unanimously resolves that the members of this bod. 
decline to allow any electric current under their 
control to be used for ignoble purposes, 

Mr. Mason: I move the adoption of the 
resolution. 

Mr. Barrett: I second the motion. 

Mr. Phelps: Would it be in order to move 
as a substitute that it be laid on the table. I 
think we had better ignore the pamphlet 
entirely. 

The motion to lay on the table was put 





and lost, and Dr. Moses’ resolution was 
adopted. 
The Convention then took a recess until 
2 o'clock P. M. 
AFTERNOON SESSION. 


The President : The first business in order 
this afternoon is the report »f the committee 
on the New England exchange and the dis- 
cussion of Mr. Barton’s paper on insurance. 

Mr, Alexander : I am not the chairman of 
the committee that had the matter in hand, 
but I was requested by the chairman of the 
committee to bring before you this matter of 
the New England Electric exchange, with 
which I have been connected since its in- 
ception, and of which I have been the presi- 
dent since its’ organization. I have not 
prepared a written report, but as the secretary 
of the exchange wisely put in some numbers 
of its Par which contains a stenographic 
report of the proceedings, I may, with its 
aid, make the object of the exchange well 
understood, and the subject may prove inter- 
esting to you. 

In March of last year there seemed to be a 
great deal of dissatisfaction expressed as to 
certain insurance rules pertaining to wiring, 
and in order to see how the electrical frater- 
nity stood on this matter I prepared a circu- 
lar which, in common with other gentlemen 
in the business, I have sent around to every 
station superintendent and station company. 
The circular reads as follows: 

‘¢Comments having been made by electric 
light people regarding the rules issued by 
the Insurance exchange for regulating light 
installations, it seems desirable that the rep- 
resentatives of electric light companies and 
superintendents of central stations should 
meet the electric light committee of the 
Insurance exchange and their inspectors, to 
talk over equitable means of harmonizing 
the object of insurance inspection and the 
effect of installation of electric light plant.” 

The circular then goes on to call a meeting 
at a certaintime. There was quite a large 
attendance at the meeting which followed, 
about sixty or seventy gentlemen being pres- 
ent. A number of electrical matters were 
discussed, and it was fizally proposed to 
form an organization to be called the New 
England Electric Exchange, which should 
be, so to say, a mediator between what then 
seemed to be conflicting interests. The 
organization was completed by the choice of 
officers, and right here let me say that in that 
organization only manufacturing companies 
and electric light companies were to be ad- 
mitted to membership. The call read as 
follows: 

“Every one actually engaged in manufacturing 
or installing electric light and electric power appa- 
ratus, or in operating commercially an electric fight 
or power plant, will be eligible to membership of 
the exchange.” 

This comes in pat in reflecting upon what 
was said this morning here regarding the 
division. We have found it to work there 
admirably. The manufacturer of electric 
apparatus is just as much interested, it seems 
to me, in good electric light installation as 
the company operating the same. We took 
the ground that if an engineers’ society was 
formed, a man connecting the steam pipes 
and doing that work intelligently, should be 
considered an engineer just the same as the 
engineer running the engine, and, in fact, as 
you know, it requires more skill to build an 
engine than to run it. We did not, how- 
ever, admit the man that makes the pipe 
or burns the brick out of which the founda- 
tion for that engine is built. So we ad- 
mitted manufacturing companies and com- 
panies operating electric stations, but did 
not admit what you term here to-day supply 
men, for the reasons given. This meeting 
was held on the 2d day of April, and 
a constitution was adopted, and also a 
plan of licensing. The exchange took the 
ground that the insurance companies could 
not help reducing insurance where electric 
light installations were made perfectly, and 
you have heard Mr. Barton’s paper this 
morning, which states that he acquiesced in 
that—that a perfect installation of electric 
lights lessened the danger. We took the 
ground that electriclight was the least dan- 
gerous artificial illuminant in existence, but 
we took the ground that electric light plants 
should be perfectly well installed, and there- 
fore we. propose to license—and we have 
done so since—employés of electric light 
companies operating electric light and em- 
ployés of wiring companies. The result 
soon showed itself. In less than six months 
from the time that the organization was 
started the insurance companies of their own 
accord made a reduction in insurance rates 
on all buildings and manufacturing establish- 
ments where electricity was used as the only 
illuminant; a reduction of 10 percent. on in- 
candescent, and 5 per cent. on are light plants. 
Meanwhile a great many difficulties came up 
between different companies, which the 
board of referees, as we called them at first, 
but whom we now call the board of direc- 
tors, always amicably settled. I know of 
places where the electric wires were run and 
did considerable damage to the telephone in- 
terest in the city. The telephone interest 
being there first, naturally felt very much 
aggrieved. We settled such matters between 
the companies without recoursetolaw. The 





prime a always has been to look for 
good work. Manufacturing companies and 
operating companies alike had a common 
interest to have good work done. The man- 
ufacturer said that a poor apparatus well 
installed would operate a great deal better 
than a good apparatus pvorly installed, and, 
therefore, the interest was common, just the 
same as I believe it is here. Lately, how- 
ever, some trouble arose in the city of 
Boston regarding fires that were said to have 
occurred there from electric wires, and the 
board of underwriters of the city of Boston 
proposed to adopt more stringent rules. We 
invited them to meet with us and the tariff 
committee of the Boston Fire Underwriters’ 
Union and the electric light committee of 
the New England Exchange and the inspec- 
tors of the Insurance Exchange, and, in 
common with them, we discussed this mat- 
ter, and as a consequence this circular was 
issued Feb. 1. 

* To Electric Light and Wiring Companies : 

“It has been decided by the Boston Fire Under- 
writers’ Union that on and after March 1, 1889, they 
will not approve underwriters’ wire for electric 
light wiring in any manner inside of buildings. 
Moisture-proof and water-proof wire must used. 
All loops, or drops, from les or other outside 
structures, to and into buildings, must also be of a 
heavy moisture-proof insulation. It must first be 
submitted to the electrical inspector for his ap- 
proval. This rule applies to new work, also to 
any change made in old work. Parties who have 
made contracts for wirin for underwriters’ 
wire, which contracts will not be completed before 
March 1, 1889, must send a written notice to the 
electrical inspector of the Boston Fire Underwriters’ 
Union. If such notice is not given, the work will 
not be approved under any circumstances. Any 
contract made subsequent to this notice, and not 
strictly as with these rules, will not be 
OEP At a meeting of the Underwriters’ Committee, 
held January 28, 1889, it was voted that on and after 
May 1, 1889, all electric lighting and wiring com- 
panies’ men, who are in any way responsible for 
any of the wiring, running of dynamos, or care 
and management of batteries for electric lighting, 
must hold a license from the New England Electric 
Exchange. This rule applies to isolated plants and 
central stations alike, and is imperative. Noexcep- 
tion to it will be made. 

‘*OsBORNE Howes, JR., 
“ Secretary.” 

I read this to you to show how harmonious 
are our relations now, that a year ago 
seemed to be antagonistic. The plan of 
+ sasmgges | has further been approved 
since y the legislature, who have 
incorporated this exchange and given it 
power to grant licenses. In order to promote 
ambition in excellence of workmanship 
and to extend the knowledge among men 
practically engaged in installing and opera- 
ting electrical plants, and thus make it an 
object for fire underwriters to recommend 
the introduction of electricity in preference 
to other means of producing artificial light 
and power, the New England Electric ex- 
change will issue licenses of five classes, 
each class representing a certain extent of 
qualification. First-class licenses are issued 
only to persons fully competent to install 
and operate any electric light or electric 
power plant. The applicant for a first-class 
license must be able to make working plans 
for central stations and for isolated installa- 
tions, must have a general knowledge of the 
construction of dynamo electric machines 
and the electrical appliances necessary for 
electric light and electric power installations, 
a general knowledge of the principles, con- 
struction and installation of secondary or 
storage batteries, a thorough knowledge of 
the insurance rules pertaining to the business, 
a specific knowledge of the system operated 
by the applicant, and a thorough knowledge 
of the calculations necessary for and 
the rules governing electric wiring, and 
be able to make complete wiring plans. 
From this class we go down to those requir- 
ing less and less knowledge to men who are 
not competent to do the electric work. Fifth- 
class licenses are issued to persons competent 
only to operate electric machinery, and who 
are not competent to do electric wiring. The 
applicant for a fifth-class license must have 
a general knowledge of the operation of the 
particular electric light or electric power 
machinery it is desired to operate, and a 
thorough knowledge of the insurance rules 
pertaining thereto. You can readily see 
what great difficulty we have in examining 
these different men all over the New England 
States. We have boards composed of three 
each, and we have five directing boards that 
meet every Monday. Every safeguard was 
put, however, around the issuing of licenses. 
These examiners would examine the appli- 
cant, who made application for a certain 
class. How few of them obtained it in the last 
official report, which dates now some months 
beck, will show. I find that 48 men applied 
for first-class license, and only 26 obtained 
it ; of 45 who applied for second-class, only 
31 were successful, while 42 men who had 
applied for higher class licenses, received 
only a fourth class. But they were quite 
satisfied, and we have a great many letters 
from them saying, ‘‘ We simply go ahead 
and will try again.” They have a right to 
come again for examination. They have in 
several cases brought to the second examina- 
tion a great deal more knowledge than the 
ever had, putting their whole heart into it 
now, having something to look forward to 
and to attain. They have done very well ; 
the plan has worked well, and the men 
themselves have done very well. After the 
examiners have gone through and made 





their minutes of the examination, they send 
their report to the board of directors, who 
ny that matter carefully, and either 
send the report back, if not in accordance 
with rules laid down here or accept it. 
Before issuing these licenses each examiner 
has to sign the certificate that is issued. 
The president and secretary have to sign the 
certificate, and then once more we send it to 
the insurance inspector of that district, who 
comes in personal contact with these men, 
and who can tell us if, while they may have 
a knowledge of the business, they may be 
careless in carrying out their work. We 
have also a clause by which we can revoke 
any license that has been given to a man 
who proves incompetent afterward or care- 
less in his work. We have found that men 
perfectly able to operate electric machinery 
are incompetent by reason of neglect 
and carelessness. Now, your resolution 
last summer asked this committee to 
recommend to the National Electric 
Light Association what means should bx 
taken to attain the same object. I have given 
this matter thought only a couple of days, 
but I cannot see how the National Electric 
Association can establish a plan unless they 
divide the United States up into sub districts 
or recommend State organizations, that is, 
work hand in hand with the insurancc 
people, or if you please independent of it, 
for I think in New England the electric 
exchange now would get along without 
insurance examiners, and I have predicted to 
some of my friends, insurance examiners 
who are here from New England, that the 
time will come when insurance companies 
in New England will not require an exami- 
nation ; they will only require this certificate 
of the foreman in charge of that work as a 
guarantee that the work has been done well. 
I want to say before 1 sit down that Mr. 
Barton’s paper this morning, as well as the 
remarks I have made, would probably be 
best supplemented if the president would 
grant the New England insurance inspectors 
who are present here, but not members, the 
privilege of the floor. 

Captain Brophy and Mr. Killicut, insur- 
ance inspectors,and others, spoke in favor of 
the Electric Exchange. On motion the 
committee was continued. 

The following papers were read which, 
with the discussion, will appear later: ‘*‘ Dis- 
ruptive Discharges in Lead Cables,” by C. 
H. Rudd; ‘* Fuel Oil,” by 8. 8. Leonard ; 
* Liquid Fuel,” by M. J. Francisco; ‘‘ Elec- 
tric Light Statious as Fire Risks,” by 8. E. 
Barton; ‘‘ Advantages of Oil as Fuel,” by 
C. M. Ransom; *‘ Municipal Lighting,” 
by F. H. Whipple; ‘‘ Conduits,” by A. C. 
Chenoweth ; ‘‘ Municipal Ownership of Com- 
mercial Monopolies,” by A. R. Foote. 

The President : I desire to take the oppor- 
tunity now of formally introducing to you 
our new president, Mr. E. R. Wecks, of 
Kansas City. (Applause.) 

Mr. Weeks: I have too deep a sense of the 
high honor that you have conferred upon 
me to fail to doubt the wisdom of your 
choice. Although my home is very near the 
geographical center, it is some thousand 
miles west of the electrical center of the 
United States. In view of this fact, and 
knowing that you have many members much 
better qualified to fill the oftice of president 
of this Association, I take your action in large 
part as a recognition of the great West, as a 
recognition of the sleepless enterprise and 
indomitable pluck that is rapidly converting 
the Great American desert into green pas- 
tures, blooming orchards and fields of golden 
grain, and which have transformed a vast 
swamp into one of the world’s greatest and 
most beautiful cities. This Association now 
enters upon its fifth year, and while much 
has been accomplished under the able 
leaderships of Mr. Duncan and Mr. Mor- 
rison, infinitely more remains to be 
done. The electrical industries lead the 
van of human progress. In the highest 
sense of the word the electrical engineer of 
to-day is the resultant of all engineering ex- 
perience, and to the engineers of the world 
more than to all other professions the civiza- 
tion of the present age isdue. Let us re- 
member our high calling, and with one 
accord strive to advance the National Elec- 
tric Light Association to a still higher place 
among the world’s industrial and scientific 
societies. Gentlemen, in accepting the trust 
which you have placed in my hands, 1 ask 
you to give me your counsel, your sympathy 
and your most hearty support. (Applause). 

Mr. De Camp: I would like to offer a 
resolutien which I will ask the secretary to 
read. 

The secretary read the resolution as fol- 
lows: 

‘* Whereas, In no State, so far as can be ascer- 
tained, are the laws properly drawn to enable mu- 
nicipalities to contract with incorporated com- 
panies to perform services for cities and their citi- 
zens upon a sound economical basis ; 

** Resolved, That a committee on State and munici- 
an legislation be appointed, consisting of one mem- 

r from each State, to operate together, to secure 
such legislation in each State as may be required to 
enable municipalities to contract with in 
companies to perform services for cities and their 
citizens, on the sound economical basis of securing 
to such companies an undivided demand, an unre- 
stricted Driviloge and a permanent investment.” 

Mr. De Camp: Mr. Chairman, I want to 
say that that is a resolution that was framed 
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PATENT OF THE UNITED STATES WERE =. 
GRANTED IN THES WEEK’ ENDING 
FEBRUARY 19, 1889. DYNAMOS. | 
—EEE eames aed | 
397,607 Process of rin,  sineienition: ananeaten for sec- | FACTORY, 46 & 48 FERRY ST., 
ondary 00 Proves 39 t propa Elestrode for secondary | OFFICE, 72 CLIFF STREET, * NEW YORK. 
battery; Leonard Paget, New York, N. Y., assignor | —-- 
. thé Macreon Storage Battery Company, same | WEW YORK. CHICAGO, BOSTON. PHILA. | 
place. 
397,618 Regulation of dynamos; Edwin W. Rice, | Full Size ! 1! 


Jr., Lynn, Mass. | 
397.616 Regulating and motive device for alter- | 

nating currents; Elihu Thomson, Lynn, Mass. } 
397,650 Secondary battery; William Kingsland, | 

Gunnersburg, County of Middlesex, England. 


NO ONE 


Denies this to be 


= = Automatic alarm apparatus; Emil Meyer, the only s-fe au- 
Ottleben, Prussia, Germany. | 0 | 
397,678 Theatrical appliance; Fred Wilson, New | tomatiointhe 
York, N. Y. 

397,702 Electric motor; Julian F. Denison, New | D 
Haven, Conn. 

397.705 Method of winding field magnets. 397,- | 
706 Phonograph; Thomas A. Edison, Llewellyn Perfected 
Park, N. J. 

397,715 Safety device for electrical circuits; Wil- Imp t 
liam J. Hammer, Boston, Mass. rovemen N 

397,729 Automatic switch for electric are lamps; mm 
Edward R. Knowles, Brooklyn, N. Y.. assignor to Oo end it to the 
the Mutual Electric Mfg. Co., of New York. Trade. 

397.754 Electric light carbon; Henry S. Pheiners $6.00 EACH. 


Camden, N. J., assignor of one-half to David K- 
Joslin, same place. 

397,773 Regulating switch for electric motors; | 
Harry H. Blades, Detroit, Mich. 
397,790 Electro-magnetic ethno for eye | 
glasses; Frederick Fear, New York, N | 
397,796 say fe : ad plate; Char les” D P. Gib 
son, New York, } 
397,806 Battery for electric belts; 

Johnson, London, England. 

397.817 System of synchronizin 
Francis J. Patten, New York, N. 
M. Seymour, same place. 

397,826 Electric switch; A. Edwin Andrews, 
Hartford, Conn., assignor of one-half to George L. 
Cornwall, same place. 

307,838 Electric signa'ing and alarm apparatus; 
William L. Denio, Rochester, N. Y. 

397,857 Apparatus for heating cars by electricity ; 
Rudolph M. Hunter, Philadelphia, Pa. 

397,875 ~~ line for electric railways; Frank 
J. Sprague, New York, N. Y., assignor to the 
Sprague Electric Railway and Motor Company, 
same place. 

397,880 Electrical railway gate; Morton Toul- 
min, Baltimore, Md.. assignor to the Toulmin Elec 
tric Railway Gate Company, same place. 

397,906 Electric lighting system; James A. Gal- 
vin, Steelton, Pa. 

397,910 Electric converter; Ludwig Gutmann, 
New York, N. Y. 

397,945 Electric battery; Elmer A. Sperry, Chi- 
cago, Ills., assignor to Frank S. Terry, same place. 

397,953 Electric lamp hanger; Montraville M. 
Wood, Erie, Pa., assignor of one half to the Erie 
County Light Company, same place. 

397,965 Electrical battery ; William Burnley, 
North East, assignor of two-thirds to Samuel A. 
neg rt, Erie, and Charles A. Hitchcock. North 

cast, 

397,966 Electric current indicator; William A. 
Carey, Malden, Mass. 

397,969 Galvanic battery; Eben D. Cross, Chi- 


Discount (—) 


A. L, BOGART, 
22 Union 8q..N. Y. 








William G 


= 
Tas 
_ 
a 
—-— — 
Soe 
= 


x electric motors; 
Y., assignor to J. 





WATCHES 


o— the best for electricians, railroad men, 
ineers and others whose vocation re- 
res a watch that is both absolutcly non- 
ragnetio and is an absolutely accurate 
timekeeper. 
Manufactured and warranted by the 


AMERICAN WALTHAM WATCH CO. 








cago, Ills. 
ig Sf yr: Charles E. Dressler, New BOSTON, MASS. 
ork, N. Y. 
_ 398,025 Insulator; Warren C. Brown, Tarrytown, WM. MARSHALL, 
N. Y. MANUFACTURER. 
398,035 Floating telegraph station; Urban Dieu- Standards aSpecialty 


leveult, Treguier, Cotes du Nord, France. | 
| Rooms 2 and 4, University Building, New York. 


THE WYCKOFF PIPE (0,, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large works for creosoting Tamber, R. R. Ties, 
Telegraph Poles, &c., & 


WILLIAMSPORT, PENN. 
The Standard Open Circuit Batteries of the World. 
‘Gonda” Battery and ‘‘ Gonda Porous Cup” Battery, 
The Only Genuine Leclanché Batteries. 











SEND FOR CATALOGUE. 














It is Patented Everywhere. 
Beware of Infringements. 
“s0j4adng 42) Ss} auInUay ayy 
*K1aq3eg ayouej9oa7 anbsig paleo 
"SU0IZE}U] Aq peAjeoep aq yOu og 






Do not be imposed upon by Imitations. 
Take no Porous Gups without Our Label and Trade Mark. 






| DANIEL W. BAKER. 


** BAKER, NEWARK.”’ 


PLATINUM 


CYRUS O. BAKER, JR. 


BAKER & CO., 


Gold, Silver and Platinum Refiners, 


ASSAYERS & SMELTERS, 


‘408, 410, 412 & 414.N. J. Rail Road Ave. 


bey CALL, 


CABLE ADDRESS, 
. O NEWARK. 


NEWARK, N. J. 












In Sheet and Wire, any Size or Degree of Hardness for 
all purposes. 


PLATINUM—For Incandescent Lamps. 


SAwWYER-MAN ELEcTRIC Co., 
General Oftices and Factory, 510-534 West 28d St. 
New York, Dec. 29th, 1888. 
Messrs. BAKER & Co., Newark, N. J. 

GENTLEMEN :—We have for the past five years used Platinum wire made 
by your firm for the manufacture of our Incandescent lamps, and I take great 
ll in saying that I consider it the best and most reliable wire in the 
market for that purpose. Yours Truly, JNO. M. ROBERTSON, Supt. 


PLATINUM—For Electrical Instruments, 


BUNNELL & Co. 
Manufacturers, Importers jaa eae rs in Telegraph and Telephone Supplies, 
106 & 108 Liberty St., P. O. Box 1286, 
Messrs. Baker & Co., Newark, N. J. New York. Dec. 20th, 1888. 
GENTLEMEN :—We have every reason to be thoroughly satisfied with the 
Platinum furnished us by you during the past three years. 
In purity and hardness, which are the important requirements for perfect 


contact points in keys, relays, transmitters, etc., we find it to be Al. 
Yours truly, J. H. BUNNELL & CO. 


PLATINUM—For Dentists. 


Wetcu Dentat Co., 1413 Filbert Street, 
Philadelphia, Pa., Jan. 10th, 1889. 
Messrs. BAKER & Co., Newark, N. J. 

GENTLEMEN :—Yours to hand, and in response to your inquiry as to ex- 
perience in use of Platinum received from you, it affords us great pleasure to 
say that it has always ziven us entire satisfaction. The Plate and Wire that you 
have made for us from scrap sent you, as well as the reductions of our importa- 
tions of Crude Ore, have always been of most excellent quality and satisfactory 
in every respect. Yours very truly, J. F. FRANTZ, President. 


PLATINUM—For Jewelers. 


Durand & Co., Jewelers, 44 East 14th Street, 
New York, Jan. 12th, 1889. 
Messrs. BAKER & Co., Newark, N. J. 
GENTLEMEN :—Having used your Platinum for several years in all its 
degrees of hardness, it affords us much pleasure to state that it has invariably 
given us entire satisfaction. Yours very truly, DURAND & CO. 


PLATINUM—For Chemical Apparatus. 


Ricwarps & Co., Chemical and Physical Apparatus, 
41 Barclay St., N. Y., Dec. 26th, 1888. 
Messrs. BAkeR & Co., Newark, N. - 

Dear Sirs :—We are glad to say the at the Platinum we have bought from 
you for the past eight years has been in every way satisfactory. We have 
used your Metal in making Chemical Apparatus of all kinds, and have never 
had a complaint. We would also say that your price for Scrap has always 
been satisfactory. Yours truly, RICHARDS & CO. 


PLATINUM—For Stylographic Pens, 


MasreE, Topp & Barb, Manufacturers of Gold Pens, 
198 Broadway, New York, and 93 Cheapside. London, Eng. 
Messrs BAKER & Co., Newark, N. J New York, Jan. 10th, 1889. 
GENTLEMEN :—After using your Platinum wire for several years it gives 


us pleasure to assure you that it is perfectly satisfactory. 
Yours truly, MABIE, TODD & BARD. 


PLATINUM—For Platers. 


A. Hott & Co., Gold, Silver and Platinum Platers, 
120 Dorrance St., Providence, R. I., Jan. 26, 1889. 
Messrs. BAKER & Co., Newark, N. J. 
GENTLEMEN : :—Having usec your Platiunm in the manufacture of plate for 
a number of years, we can speak in the highest praise of | Ne same for that 
purpose. Yours truly, . HOLT & CO. 


PLATINUM SPONGE —ForaS32272%, 


Newark Watcu Case MATERIAL Co., 65 N. J. R. R. Ave., 
Newark, N. J., Jan. 28d, 1889, 
Messrs. BAKER & Co., Newark, N. J. 

GENTLEMEN :—We take great pleasure in recommending your Platinum 
in its various forms. We have now used it for several years and can say it gives 
us great satisfaction. Having to use it in Spores, ire and Plate form, we 
can heartily endorse it. Yours most truly 


NEWARK WATCH CASE MATERIAL CO. 
Native # 


Scrap Platinum Purchased. 








The Leclanché Battery Co., 149 West I8th St., New York. 





Arex. MILNE, President. 
Pure Aluminium in $heet# Wire for Electrical Purposes. 
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The Julien Electric Company, 
STORAGE BATTERIES FOR LIGHT AND STATIONARY POWER. 








THE JULIEN ELECTRIC TRACTION COMPANY, 
ELEGTRIG TRACTION BY STORAGE BATTERIES, 


Offices, 120 BROADWAY, NEWV WORE. 
TERRITORY FOR SALE ON FAVORABLE TERMS, 





STEVENS INSTITUTE OF TECHNOLOGY 


Hospoxen, N. J., February 12, 1889. 
BISHOP CUTTA PERCHA CO. 


GENTLEMEN :—I have made an extensive series of tests of your WHITE CORE 
INDIA RUBBER INSULATION, under various conditions of temperature and times 
f immersion in water, with the following results : 


INSULATION RESISTANCE IN MEGOHMS PER MILE. 


























Time, - - | Smin. | 1 hour |24 hours} 10 days | 24 days 
Temperature,- | 60° F. | 60° F. | 60° F. | 60° F. | 60° F. 
Resistance, - | $2,000 | 33,000 | 33,000 | 33,000 | 33,000 
Time, | 30 min. | 30 min. | 30 min. | 30 min. | 
Temperature,- | 41° F. | 115° F. | 167° F. | 200° F. | 
Resistance, - | 39,000| 162 | 12 5.2 | 








The times given in the upper table are those between the immersion of the wire in 
water and the making of the test. 

The times of the second table indicate the time between that at which the tank reached 
the indicated temperature and that:at which the test was made, 

The cable had been immersed in- water for a month before the first temperature test 
was made. 

It will be observed that the temperature being at 60° F. the resistance remained con- 
stant at its highest point for 24 days, and then ran greatly on lowering the temperature. 

The lowering of resistance by a rise in the temperature is a common characteristic of 
all such insulations and indicates no defect. Most insulations are much more affected by 
this cause than was this one. 

This wire also showed no deterioration from exposure to moist air, fresh plaster, 
lamp earth, etc., after several month’s exposure. Its insulating power also was unaffected 
by a like exposure to illuminating gas. Very truly yours, 


(Signed) HENRY MORTON, 





The ONLY Manufacturers of Rawhide Belting in this Country, 


THE CHICAGO RAWHIDE MF6. CO., 


MANUFACTURERS OF 


RAWHIDE BELTINC. 


The Best Dynamo Belt Made. 
Lace Leather Rope and other Rawhide. 
Goods of all kinds by Krueger's Patent. 


This Belting and Lace Leather is not affected by steam or dampness; has more grip than any other; 
never becomes hard; is stronger, more durable, and the most economical Belting made. The Rawhide 


Rope for Round Belting Transmission is SUPERIOR TO ALL OTHERS. 


75 ONIO STREET, GHIGAGO, ILL. 





C.R. VINCENT & CO., 


15 CORTLANDT STREET, NEW YORK. 


High Speed, MANNING 


Automatic, Me am > Patent 
Vertical 


Cut-off wen 
ENGINES | BOILER. 
Safety, 


Economy, 
Durability. 


High Pressures, 

















CORLISS 
ENGINES, 


Non-Condensing, Efficiency, 

Condensing, | Dry Steam, 

Compound and Limited 
Mel 


Triple 
Expansion. 


» Floor Space. 





The National Feed- Water Heater, _ 








Over 800,000 Horse Power in use in the Ynited §tates. 





200-ELECTRIC LIGHT STATIONS SUPPLIED. 





PRICES LOW. 


SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 





SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


THE NATIONAL PIPE BENDING CO., 


84. River Street, New Haven, Conn. 
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OU Fe 


New «& 
Catalogue 


128 PAGES. 
CONTAINING EVERYTHING 





—— IN THE —— 


~ ELECTRICAL LINE: 


Mailed to any one in the Trade 








on Application. 


ee mm Worca7o-s-uenv-< Washburn & Moen Mfg. Co. 











Manufacturers and Importers of and Dealers in WORCESTER, MASS. 
Telegraph, Telephone PY MAKERS oF 


Electric Light Supplies / ey = \ i R O N ~ STE E L 


Cleveland Arc Light Cat Outs & Gang Switches bn 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 


Rubber, Porcelain and Glass Insulators 


} lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


















e —— es j : In Long Lengths, Galvanized by our Patent Continuous 
WIRES OF ALL KINDS. ee wyesems, 
Silk & Cotton Covered Flexible Conducting Cord The Standard with all Telegraph and Telephone Companies. 
of various sizes for Incandescent Lighting.- Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 
Spikes, Pole Steps, Lag Serews, Drive Screws, tered d electric purposes, has filled every requisition as regards strength, evenness of quality, and 
’ conductive ¢ ity. 
Turn Buckles, Ete. Soul far | Mos” Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
- : vice.’’ Sent free on application. 
ELECTRICAL COMPANIES | 6C H. P. SECOND-HAND IDE New York Warehouse. Chicago Warehouse, 
_ can make favorable aarangement for | ENGINE For Sale. tun 16 CLIFF STREET. 107 & 109 LAKE ST. 
heir Legal Business with a young Bos-| on|y two months on moon schedule. 
on Attorney familiar with Corporation P = $500 eres 
a Se ee ON BLECTRICAL sUBIEOTS 
“* ATTORNEY,” S. L. Hott & Bart, Will be mailed to any address, postage prepaid, on receipt of price, Address, 
Care of Electrical Review, 67 Sudbury Street, ELECTRICAL REVIEW PUB. COMPANY, 
P. O. Box 3829, New York. | Boston, Mas;, | 13 Park Row. New York P.O. Box. 3,329. 
M. T. GREENE, PRESIDENT. Geo. A. McKriniock, TREASURER. Ww. H. McKryiocs, Secretary. 


Ss 
S 


3Central Electric Company, & 


GENERAL WESTERN AGENTS OKONITE WIRE AND CABLES, 
N 


a Candee Weatherproof Electric Light Line Wire 


\ ABSOLIVYTELY THE BEST. 


TRADE MARK, 


A COMPLETE STOCK OF GENERAL ELECTRIC SUPPLIES ALWAYS ON HAND. SHIPMENTS PROMPT, 


CENTRAL ELECTRIC COMPANY, — 42 LA SALLE STREET, CHICAGO, ILL. 
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Thomson-Houston Flectrie Co. 


MANUFACTURERS OF 


DYNAMOS AND LAMPS FOR 


ARC LIGHTING. 


) Kwarded the only Gold Medal given for Arc Lighting at the International 
Inventions Exhibition at London, August 11, 1885. 













































The Thomson-Houston Dynamos for opera- 


ting from 4 to 50 lamps 
of 1200 or 2000 candle 


power. 


Dynamo has never been 
displaced by a machine 4 = 


of another make. 














The Thomson-Rice Arc i agi burn with entire freedom 


from hissing and are perfectly self-adjusting. 















They are made to burn Single or Double Carbons, and 


either Plain or Ornamented. 











THE THOMSON-HOUSTON ELECTRIC C0., 


620 Atlantic Ave., Boston, Mass. 148 Michigan Ave., Chicago, Ill. 
115 Broadway, New York. Wall & Loyd Streets, Atlanta, Ga. 
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EDISON TRIUMPHANT. 


HIS PATENTS SUSTAINED 


BY THE 


United States Supreme Court. 




















re E 


EDISON ELecTRIC LichT Co. 


Takes pleasure in announcing to its patrons and the general public that the decision of 
the Supreme Court of the United States, filed on the 21st inst., in the case 
of the Bate Refrigerator Company, is in fact a decision 


SUSTAINING THE EDISON PATENTS. 














In the many suits brought by the Edison Company, 


in the lower courts, against infringers of the Edison 


Patents, the defendants have evaded the MERITS of 


the controversy, thus tacitly admitting the fact of in- 


fringement, and have interposed a plea alleging that 


our Patents have been voided by the expiration of 


Patents previously granted in foreign countries. 
Hence the delay in establishing our rights. In the 
meantime other electrical companies have been in- 


discriminately copying our devices and methods, not 


even assuming that they themselves were the original 
inventors, but simply relying upon the construction 
the lower courts 


of a statute by invalidating our 


fundamental Patent. In pursuance of our expressed 
determination to secure a decision upon the point of 
law involved, we have had the Bate Refrigerator case 
(covering the identical question) argued before the 
United States Supreme Court, with the result announced 


above, thus 


Completely depriving the Defendants of their Sole Defense. 


We have now only to prove the fact of infringement in order to secure prompt injunctions against and damages from those who 
have been so long using with impunity that which the HIGHEST AUTHORITY now concedes to have been ours, exclusively, from the 


beginning. This is simply to establish 


A QUESTION OF FACT. 
WAS, OR WAS NOT EDISON THE ORIGINAL INVENTOR? 


This question has been decided in his favor a great many times, primarily by the United States Patent Office, which granted to 
him Patents bearing earliest dates; then by the various courts of Europe, through the crucial examination of which the question has 


MANY TIMES passed. 


Thus the QUESTION OF LAW having now been settled by the United States, and the QUESTION OF FACT by the highest experts 
of the world, this Company now notifies the public of its intention to call a halt and demand a reckoning for the trespass and abuse 


of its rights in 


INCANDESCENT ELECTRIC LIGHTING. 


EDISON ELECTRIC LIGHT CoO., 


16 & 18 Broad Street, New York. 


By EDWARD H. JOHNSON, President. 
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OFFICE OF 


yer-Man 


510 WEST 23d STREET, 


NEW YORK, FEBRUARY ist, 1889. 
TO USERS OF INCANDESCENT LAMPS: 


The Edison Electric Light Company has recently been flooding the country with advertise- 
ments, circulars and legal notices to the effect that the Supreme Court of the United States has 
sustained its patents, and that it now had a monopoly of the electric lighting business, and had 
only to prove the possession by others of an Incandescent plant or apparatus made by some other 
company to enable it to collect damages from the owner, and enjoin him from its further use. 
Nothing could be more false and misleading than these statements, and nothing more unworthy 
and disingenuous than their application. 

The following are the facts: 

1. The case-.decided by the Supreme Court was on the Bate Refrigerator patent which 
has nothing to do with electric lighting. 

2. No Edison patent has ever been passed upon by the Supreme Court. 

3. The point decided was that an American patent for an invention previously patented 
abroad does not expire until the foreign patent ceases to exist. 

4. Some of the Edison patents are for inventions which were previously patented abroad 
for short terms. The U.8. Circuit Court in New York had decided that these patents ex- 
pired when the short terms of the foreign patents ran out, notwithstanding the fact that such 
terms had been extended. The only advantage of the Bate decision to the Edison Company 
is that it can go on with the suits on such patents where it can prove that it has extended 
its foreign patents in time. In such cases the defendants can put in the real defences and 
try the cases on their merits. Most of the Edison suits were begun in 1885. Not one of 
them was ever brought to a hearmg. The testimony has not been closed in any of them. 
No Edison patent has ever been sustained in America. Many of its best patents have ex- 
pired by reason of the actual expiration of prior foreign patents. It has no patent upon 
which it can obtain a preliminary injunction; nor has it any patent on which it can-obtain a 
final injunction or collect damages from customers of this Company when the real defences 
are put in, as they certainly will be. 

5. Every Edison Lamp is an infringement of the Sawyer-Man patent No. 317,676, dated 
May 12, 1885, which was granted after a four years interference with Edison in the Patent 
Office, and every treated Edison lamp is an infringement of the Sawyer-Man patent No. 
211,262, and Edward Weston’s patent No. 306,980, and every user of such Edison lamps is 
liable to the Consolidated Electric Light Company and the United States Electric Lighting 
Company for damages for such use. 

6. Every Edison plant is an infringement of the Moses G. Farmer System patents, and 
every user of such plants is liable to the U.S. Electric Lighting Company for damages for 
such use. 

7. The Edison Company has been sued on these patents,and the suits are being pressed 
vigorously. : | 

8. The lamps made and sold by the Sawyer-Man Electric Co. and the United Statés 
Electric Lighting Co, are made by license under the Sawyer-Man patents. 

This Company agrees to defend and guarantee all of its users against damages in any and 
all suits brought against them by the Edison Company for the alleged infringement of any of its 
patents, where it is promptly notified of such suits, and permitted to defend them. 

it is suggested that the course of the Edison Co. in attempting to annoy and intimidate the 


users instead of proceeding against the manufacturers of competing apparatus, while quite in line 
with the character of its statements, wil! hardly commend itself to the approbation of the public. 


SAWYER-MAN ELECTRIC CoO., 


P. H. ALEXANDER, Assistant Ceneral Manager. 
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WESTINGHOUSE ELECTRIC C0. 


PITTSBURGH, PA. 





The Pioneers of Incandescent Lighting 


Ee WZ 


Alternating Gurrents!+ 


: AND OWNERS OF 


FUNDAMENTAL PATENTS PERTAINING THERETO. 








COMPLETE CENTRAL STATION OUTFITS 





Alternating Current Apparatus, 
Direct Current Apparatus, 
Are Lighting Apparatus, 
Electric Motors, 


Electric Meters. 


1 5Q Sentral stations in Operation { 50 


OFHRICHS IN ALI LHADING CITIES. 
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| Wesnnenousk 


ELECTRIC CO., 


PIiTTrsBURGH, PA. 


The United States Electric Lighting Co. 


SALES DEPARTMENT, 120 BROADWAY, NEW YORK. 


ARG AND INCANDESCENT APPARATUS 


ISOLATED LIGHTING 


EFFICIENT APPARATUS. 
ECONOMICAL LAMPS. 
INGENIOUS DEVICES. 



































IX Ea E; 


Sawyer Bian Electric Go. 


510 West 23d Street, New York. 




















[ncandescent-s-Glectric-é-|_amps, 




















SUPPLIES FOR ELECTRIC WORK. 








Electric #& Combination Fixtures. 


CORRESPONDENCE WITH DEALERS INVITED. 












~ . 
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OFEICE OFF THE 


United States Electric Lighting Oo. 





120 BROADWAY, 


New York, February, 1889. 


THE DEADLY PARALLEL. 


From a confidential circular issued to 
the Edison agents, signed by EDWARD 
H. JOHNSON, President of the EDISON ELEC- 
TRIC LIGHT (C0, dated New York, May 
3ist, 1888, called forth by the decision 
of Judge Wallace, rendered in May, 
1888, in a suit between the Edison and 
United States Companies: 


‘‘Neither the merits of the case nor the 
question of infringement has as yet EVEN 
BEEN CONSIDERED by the Court, and, as a 
matter of fact, the case has yet to be tried. 


“The decision of Judge Wallace merely 
allows the defendants to take testimony under 
this plea, WITHOUT COINCG INTO THE 
MERITS of the controversy, and the counsel 
on both [sides are now engaged in taking this 
testimony. The decision is therefore PURELY 
PRELIMINARY in its character, and LEAVES 
THE QUESTION AT ISSUE STILL TO BE 
DETERMINED.” 





From an advertisement in the E/ec- 
trical Review of February 2d, 1889, 
and appearing in other electrical jour- 
nals, signed by EDWARD H. JOHNSON, 
President of the EDISON ELECTRIC LIGHT 
C0., called forth by a decision of the U. 
S. Supreme Court, filed January 21st, 
1889, in the case of the Bate Refriger- 
ator Co., which is in fact merely a re- 
versal of Judge Wallace’s decision of 
May last: 


“EDISON TRIUMPHANT.” 
“HIS PATENTS SUSTAINED 


—BY THE— 


UNITED STATES SUPREME COURT.” 


“The Edison Electric Light Co. takes pleas- 
ure in announcing to its patrons and the gen- 
eral public that the decision of the Supreme 
Court of the United States, filed on the 2ist 
inst., in the case of the Bate Refrigerator Co., 
iS IN FACT A DECISION SUSTAINING THE 
EDISON PATENTS. 


‘‘In pursuance of our expressed determina- 
tion to secure a decision upon the point of 
law involved, we have had the Bate Refriger- 
ator case (covering the identical question), 
argued before the United States Supreme 
Court, with the result announced above, thus 
COMPLETELY DEPRIVING THE DEFEND- 
ANTS OF THEIR SOLE DEFENCE.” 


CGONnTUNDEUMI? 

Ist. How can a decision which in May, 1888, does not touch the question of infringement, or enter 
into the merits ot the case, and which in fact leaves the case yet to be tried, become a decision sustaining 
the Edison patents upon its reversal in January, 1889? 

2d. How can a decision which in May is merely preliminary in character, and which “leaves the 
question at issue still to be determined,” upon its reversal in January, 1889, completely deprive 


the defendants of their sole defence.” 
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~aBuUYyZT NO BELLIS» 
Unless they have Dust Proof Washer. 


HAZAZER & STANLEY, 


Ezlectrical House F*urnishinges, 
32 AND 34 FRANKFORT STREET, 


RNoeEwer WVornrk&. 


A DEPARTURE IN 


INCANDESCENT + SWITCHES. 


An instantaneous make and break movement, un- 
controlled by the handle, made entirely of sheet, (not 
spring) brass, the latter not entering into its construc- 
tion ; therefore, though it may be heated by poor 
contact caused by corrosion or dirt its usefulness will 
not be affected thereby. 

Send for illustrated circular and price.list. 


H. T. PAISTE, 
1206 Chestnut, 8t., Philadelphia, Pa. 


New England Electric Supply Company, 
84 John Street, Bridgeport, Corn. 

















NEW YORK BELTING AND PACKING CO. 


WAREHOUSE: 15 PARK ROW, NEW YORK. 


The Oldest and Largest Manufacturers in the United States of 


|| VULCANIZED RUBBER |—— 


In every form adapted to mechanical pur. | 
— | Me oe unter # Co., 87 Charch Street, 


n CHICAGO, ILL: 
MACH | N E B ELTI NG ’ Electrical Supply Company, 171 Randolph Street. 


With Smooth Metallic Rubber Surface 
This Company has Manufactured the THE LEHIGH VALLEY 


Largest Belts made in the World for the 

ae elevators at Chicago, Buffalo and C q FE 0 S 0 T | N G C 0 
ew York. ' 

PERTH AMBOY, N. Jd. 


We make a Superior Quality of Belting for . a , 
. Und d Con- AA HAA 
Blectric Light purposes, for use on Dynamos and Swift running machinery. gutta’ Ultaams ph Poles, "Piling and Ties | im CARY aM Ofm ml och 










































OWE Pryperissyy 


Furnished. cE lf N 





R 








JOMN EH. CHEEVER, Treasurer. 


BRANGH HOUSES AT BOSTON, PHILADELPHIA, CHICAEO, ST. LOUIS, 
European Branch: Pickhuben 5, HAMBURG, (Freihafengebiet), GERMANY. 














A MONTHLY JOURNAL 





Devoted to the interests of Electrical Science, <a 

being a record of progress in Electricity anc — “ 

its practical applications to the various indus- | BROWN GEE & COo., 

tries covering the Telegraph, the Telephone, DETROIT, MICE. 

the Electric Light, Electrical Transmission of rrr 

- Power, Etc. CEDAR TELEGRAPH POLES. 

wr THE LARCEST CIRCULATION OF A — ot 

me NY c s, O and 
fe ELECTRICAL PAPER PUBLISHED. cae mn a ey Tine. 

MANUFACTURERS OF 


For Electric Railways. 
= Subscription Price, Postage Prepaid one Year, w™M. Ex. COL a 
$1.00. 
Polished int Dressed Threads SAMPLE COPY FREE. No. mg ee ae 
Yarns in the Grey and in all Numbers and Colors. i7we ELECTRIC CURRENT CO. | ,SRECIALTIES.—Blectric, Lighting, Eleo- 




















We make a Specialty of Threads for Covering Wires for Electrical Purposes. N ith th Contractor for the construction of 
0. 7 w 16 same, 
Samples Sent on Application. Correspondence Solicited. en ae trie Benort Me ond Aen Test —~ 
id « | made. 





BEST 


ga j Disque Leclanché Batteries 


LECLANGHE 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


4 OVER 200,000 USED IN THE PAST ha ALL GIVING ENTIRE SATIS- 


ASK ANY ONE OF THE MANY USERS OF THE SAME. 


i THE REASON WHY, is simply because our processe the most perfect 
| in the’ manufacture are the very best selections ‘that dan be ene re aaee 


Prices almost, but not guite as low as the ruling prices for inferior make. 
Porous Cups, 35 cents, Subject to Discount in Quantity. 
J. H. BUNNELL & CO.’S DISQUE LECLANOME a ggpemntabteng! ry prog pene or sage porary A yore "a 


J: H. BUNNELL & GO., 


106 & 108 LIBERTY STREET, NEW YORK, ° 
Send for our LATEST CATALOGUE, No. 6 of JANUARY, 1888 
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SITVATION WANTED.—A Glass Blower 

with good references, who thoroughly 
understands all work on Incandescent 
Lamps, and also has thorough experience 
in making Glass Pumps and Stop Cocks. 
Address, O. B., care ELectricat REVIEW, 
New York City. 


PATENTEES AND INVENTORS. 


Any one having valuable IN- 
VENTIONS, and needing money 
for development, may obtain 
funds by stating full particulars 
and date of Patent to Post Office 
BOX 356, New York. 


WANTED. 
| have clients who wil! pur- 
chase second hand Arc and Incan- 
descent Dynamos, Lamps, Sockets 
and accessories. 
W.H. COLE, 
Electrical Engineer, 


502 West 53d St., 
New York City. 











Senp FOR CATALOGUE. 


JAMES LEFFEL & CoO. 


THE OLD RELIABLE 
WATER WHEEL, 






SPRINGFIELD, O., orn 110 Liperty ST., N.Y. 





| 





Stormont Exectric Lieut & PowEr Co., 
Cornwall, Ont. 





W WARREN THREAD WORKS— 
Westfield, Mass., Manufacturer 


WANTED.—: experienced Electri- 
cian, capable of taking charge of a 
1,800 16 ©. P. Lamp Central Station Alter- 
nating System Plant. One who understands 
the Westinghouse system preferred. Apply, 
stating experience and salary expected. 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


of Polished and Dressed Threads, Yarnsinthe| Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 


Grey, and in all numbers and colors. We 
make a specialty of Threads for Covering 
Wires for Electrical purposes. Samples sent 
on application. Correspondence solicited. 


THE ELECTRICAL 





Annunoiators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICE. 





CONSTRUCTION COMPAKY, 


175 Randolph Street, 
CHICAGO. 


ARMATURES REWOUND, 
ARC LAMPS REPAIRED, 
COILS REWOUND. 


| CIRCUITS REMODELED AND NEW 
LINES CONSTRUCTED. 


Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEw YORE. 


Manufactory, Flushing & Cariton Avenues, Brooklyn. 





OXLEY, GIDDINGS & ENOS, 


DESIGNERS AND MAKERS OF 


Electroliers # Gombination Fixtures 





TRACE MARA 





For producing 


UNSURPASSED FACILITIES 


the most approved designs for any system of 


spl aga to GANDESGENT LIGHTING. 
decorators faithfully aa 


ions from architects and 








WANTED. 
YOUR NAME, BUSINESS AND 


and be correctly reported in 
Whipple’s 


National Electrical Directory, 


PENNSYLVANIA RAILROAD. 


THE GREAT TRUNK LINE OF THE UNITED STATES. 
The Most Direct Route to the West, Northwest, South and Southwest. 


‘ADDRESS. Send at once to me | Four Fast Trains Daily Between NEW YORK AND WESTERN POINTS. 
FINEST EQUIPMENT, UNEQUALED SPEED, AND GREATEST COMFORT. 


Through Parlor, Sleeping and Hotel Cars on all Express Tra 
THE FAMOUS NEW YORK AND CHICAGO LIMITED "EXPRESS 
anteial iat — Ad YORK DAILY AT 9:00 A. M. 
qoenponed of 
phe rain ea oe of the “y -_ we ~* camel PULLMAN VESTIBULED Cars, making the Safest, 
IN DAILY. SERVICE BETWEEN NEW YORK, CHICAGO AND > eae, 


- awn are pending relat to special transportation to the National Electric Light Convention, 
A postal card wi il do. POR er over the Pennsylvania Railroad and connecting lines can be obtained at the following offices ; 
roadway 1 Astor House, New York. Foot of Cortland 8 York. 
FRED H. WHIPPLE, 944 Broadway, 4 Court Street, Brooklyn, N. Y. Foot of mmeby | genes 
435 Broadway, Yor! nnex Othee, Srooklya, N.Y. 


DETROIT, MICH. 


LIP K. STERN, same | Re secentalive 
paseo Broadway, New York. 





1 Broadway, New 

Pennsyly; ak’ R. 

CHARLES E. PUGH, General Manager, 
SAMUEL CARPENTER, Eastern Passenger Agent, 849 B R C ADWAY,N. Y. 


Station, Jersey di ty. 
J. R. WOOD, Cen. Pass. Agent. 








Jarvis Engineering Go., 


ENGINEERS AND CONTRACTORS 
FOR THE ERECTION OF STEAM PLANTS FOR ELECTRIC LIGHTING AND POWER STATIONS. 


ARMINGTON & SIMS CO. ENGINES belted direct to dynamos. 
Cotton Seed Hulls without blast. National Feed-Water Heaters. 


National Rocking Grates. 


Boilers set with the JARVIS PATENT BOILER SETTING, Burning Screenings, Saw Dust 
Sheffield Grates. Korting Double Tube Injectors, 


etc., etc. This System has been introduced among the following Central Stations In the United States, Canadaand other Countries, viz: 


THOMSON-HOUSTON CO. SYSTEM. 
* : the TAGE OO... 200 cee cccccccccccescses Boston, Mass. 
Merchants’ Electric ‘oO gc emeen, ees 


*Woonsocket Electric Light Co.. ........ ...-.-+- Woonsocket, R. I. 
...Hartford, Conn. 
New Haven, Conn. 


*Narragansett Electric Light Co......-.....---- ++. 


*Hartford Electric Light Co...........-.-+- 

*New Haven Electric Light Co......... 
*Consolidated Electric Light Company 
*Lewiston Electric Light Co......... 
*New Bedford Electric Light Co. 
*Fall River Electric Light Co.... 
Syracuse Electric Light Co 






*Bridgeport Electric Light Co............ -.-.-. = Bri geport, ‘Coan. 


*Brocton Electric Light, Co 


Milford Electric Light Co. ...........- 6.060. -seeeee cess Milford, Mass. South Framingham Electric Light Co.. 

Gloucester Electric Light Co..........-. +... -++++++ Gloucester, Mass. | Ta Fayette Gas Light Co...............0cccecuceeeeee 

Bar Harbor Electric Light Co....... .... -... --.- -Bar Harbor, Me. | Charleston Electric Li ht __  Reeat apE Charleston, 'S. C. 
*Bangor Electric . SS Bangor, Me. Cohoes Electric Light Co............ ccc ccccccccucccusce Coh N.Y. 


Oak Island Electric Light Co..... 
Pougs heer ~ Electric Light Co 
Norwich Oo... 






Newpo! ioe Tikeainatin eee ae Newport, R. 1. 
.. Waterbury, Conn. 


Worcester, Mass. 


*Waterbury Electric Light Co dint : 
*Worcester Electric Lig) Bee svcseey stencenes 








Mobile Electric Light Co ......... 0. ..+++-ssseeeeeeeeeees Mobile, Ala. | Westboro Electric Light Co...... 

Intercolonial Electric Light Co......... ....-.++ «++ : rc .Lima, Peru. Webster Electric Light Co............ ae 

Wachusett Electric Light Co............ 2... ...+000 Fitchburg, Mass. Springfield Electric Light Co.............-----...-«- 

American Electric Light Co..............---25 +s-+: Old Orchard, Me. SPO CI I OG ono cons cc ccccccdccceicccecece séme > 
American Electric Light Co............ ... Martha’s } a teneng eT Empire State Electric Light Go... 1.2.2.2... Atlanta, Ga. 
Saratoga Electric Light Co......... --. .-se-se+eeeeee8 com, }° | Jamestown Electric Light Co....... 0.2.2. ...240++ Jamestown, N. Y. 
St. John Electric Light Co.............---6.+0+0++nees “St. i Jo bn, N Houlton Hiectric Light Co..........csccces cocccccccece’ 

Union Electric Light Co....... 0... .-.ceeeeeeeeeee East Boston, } a Torrington Electric Light | aaa Seieaealnet ie Torrington, Conn. 
*Brookline Electric Light Co......... --Brookline, Mass. | Middletown Electric Light Co...............0.000+8 Middletown, Conn. 
*Pawtucket Electric Light Co .-Pawtucket, R.{ | New Britain Electric Lig ENS Show toe Sea Sowa New Britain, Co 
Roya) Electric Light Co...... .-Montreal, Can. | Kanawha Electric Light RAE eR Sa. Charleston, W. Va. 
*Toronte Electric ee ar eer rere f Toronto 

*Newfoundland Electric Light Co. . nai <aneaeo we” St. John’s, N. F. EDISON ELECTRIC LIGHT SYSTEM. 
Rutland Electric MR base rtndndiatsstocd sts eeeemes Rutland, Vt. 

Halifax Electric Light Co............ 22 ceeeeeeeeee sees Halifax, N.S. oan - eum ee yewe, 2 PCCCEEELELELE LCE Cer TET lle, N. J. 
*Nashua ——. aes ELA ES AAS FID EE Nashua, N. H. | Edison Illuminating Co...... ..........ccceseeevees Menlo Park, N J. 
Manchester Gas Co.... 22.2.0. ccccsscccccesecce sees Manchester, N. H. | Edison Illuminating Co.................seseseeeeeeeee 

Newton Electric Light eS | aaa Newton, Mass. *Hdison Tilumtinating Oo ..........cccccceccce cosecs Brockton, 


Boston Office, 61 Oliver St. 


ise SEND FOR 


oughkeepsie, N. Y. 


Ara Cushman & Co 


Lawrence Gas Co 


Narragansett Pier — bea antes Co. 
Palmer Electric Light 
Osaka Electric Light Co oe 
Panama Electric Light Co. 
Colon Electric Light Co.. 
Malden Electric Light Co. . ee Sea 
Cambridge Electric Light Co. 

Somerville Electric Light Co 


..Portland, Me. 
.. Lewiston, Me. 


Brocton, Mass. 


Toronto Electric Light Co ie atsy opis a640scsnysiok’ 
Newburyport Electric Light Co. ........... 
stteeg oar Electric Light i : 
Boston Electric Light Co. ........ seem 
Milbury Electric Light Co .. 
——~ Electric Light Co. 


.Norwich, Conn. 





North Adams Electric Light and Power Co...... North Adams, Mass. 


Waltham Electric Light and Gas Co.... ............ y 
uincy Electric Light and Power Co....... ........++- 5 
North Shore Electric Light Co..................++ Beachmont, on 





.. South Framin; ham, Mass. 








New York Office, 109 Liberty $. 


Cision Miemeinating GO... ....cciiegs vccccosesssce vss Lawrence, Mass. 
es, nnn OOD... ococapescccssuheyesseberccame nial York, Pa, 
eae ee New York, N. Y. 
ND DIINO OER, oe... wcnceees os0ns- cees New Bedford, Mass. 
ES. Gocco cucccescgssesesy, soceieebses banon, Pa. 
IIE TID ons nose sovacsotscctescesedves Des Moines, Pa. 


Hospital Life Insurance Co 
m Illuminating Co... 
*Edison Illuminating Co. 
m Weston.... ..... 







Co 
Capital City Electric Light Co. 
*Edison Machine Works ...... 
Edison Illuminating Co. Station No. 2.. 
Kellogg Terrace 
Richmond Li; Light and er OD, osciccctewea 
Forest City Light and Power Co....... 2... 62... .seeee 


City Il uamtneting — SRY erage rir: Kansas City, Mo. 

Sey Electric Illuminating Co........ ....... +++. fond gc R. I. 
. SR re Sa Bosto: 

Beattie Miectale LAG OO. .....00:ccvcccesce cose .Seattle, Wash. Ter. 


ELECTRIC RAILWAY Co. 


West End Electric Light Co...............2...ceheceeees Boston, Mass. 

ene Electric wT - Laas ciddh abecake tial Richmond, Va. 

oases Street Railway a p> sebonhewy eee , N. ° 
iden Horse ‘oad oe. anh: RED Thee clidis.s seh cote Tae eriden, Conn 
Seattle oe ond Power Neg Pp ak en weeded apie ttle, 

East Side Street Railway Co................... ce. eee m, Mass. 

Revere Beach fi El ~~ fe Hallway SS Revere Beach, Mass. 


Chicago Office, 81 Lake St. 





ILLUSTRATED CATALOGUE, 
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STORED ENERCY. 
{LUTRIGL, HGCUMULATORS | ame SYSTEM 




















Railroad Car Lighting, | Motors, 
Long Distance Lighting, Batteries, 


Central Station Lighting 
Isolated Lighting, 

















STREET CAR PROPULSION | “™?/et¢tlectricLight+Pewer Plan 


AND Towns, Offices, Residences, Factories, Theatres, Etc. 


For operating Central Station and Isolated Plants during 
periods of LICHT LOAD, enabling steam plant to shut 


"ean Pv: used with any Direct System for completely Street Cars Equipped ——__— 
= For Electric Propulsion. 


Thy Ta a ina *| The Electro-Dynamic Co. 

















CHICACO OFFICE, DETROIT OFFICE, 

Phenix Building, 91 Criswold Street, OF PHILADELPH IA, 
Stating system used, capacity of plant, power available Main Office, 224 Carter Street, New York Office, 
and other requirements. Philadelphia, Pa. 44 Broadway. 





The India Rubber and Gutta Percha Insulating Company, 


W. M. HABIRSHAW, F.C.S., London, Chemical Engineer, GENERAL MANAGER, 


No. 159 FRONT STREET, NEW YORK CITY, U.S.A.., 


Manufacturers of Superior Qualities of 


INSULATED WIRES*CABLES 


OF EVERY DESGRIPTION. | 
NAVAL MARINE INDIA-RUBBER COVERED WIRES—NAVAL LAND INDIA-RUBBER COVERED WIRES. 
Havy epartment and thus far employed on board the Trenton, Chicago, Pensacola, Yorktown, Baltimore and (harleston. 


STANDARD INDIA-RUBBER COVERED WIRES, SOLID AND STRANDED CONDUCTORS TAPED, BRAIDED, FLAME PROOF. 


TREE WIRE.—A superior line of wire of good insulation and wearing qualities, largely 
employed for aerial service and moderate cost. 








All goods made by this Company are composed of the best materials; we do not use rubber substitutes, oxidized oil compounds 
compounds of rubber and ozokerite, mixtures of candle pitch, rubber and bitumens, which are all vastly inferior to pure India- 
Rubber, and India-Rubber compounds, and the reputation we have obtained will be maintained. 

We hold reports of insulation resistance tests, from the Electrical Testing Bureau of the Johns Hopkins University, on our 
goods, showing for Naval Marine Cores 10,000 meghoms em: knot 18%, Cc. 

Standard Cores 8,900 








SAMPLES AND PRIGES FURNISHED ON APPLIGATION AT THE OFFIGE. 
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WOOD BOX BELL. RON FRAME BELL. {RON BOX BELL. 
Write for Quotations and Samples of Our New Bells. Also Push Buttons, Annunciators, Burglar Alarms, Switches, Dining Room Pushes, Etc., Ete. 
Tee ELL CTRICAL SUPPiI:Y COMPaAN yy, 


ANSONIA. CHICACO. BRANCH OFFICE. 
Factories and Eastern Office—ANSONIA, Conn. Warehouse and von, Office—!7! Randolph St., CHICAGO. 505 Delaware Street, KANSAS CITY. 
EASTERN SELLING ACENT: T. F. HUNTER & CO.. 37 CHURCH STREET, NEW YORK. 


Meee na cae OMRVIS ENGINEERING COMPANY, 





CONTRACTING ENGINEERS for EREOTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING an 
SHEFFIELD GRATE BARS. 


61 OLIVER S§ST., 109 LIBERTY ST,, 81 LAKE ST., 


BOSTON. NEW YORK. CHICAGO. 
SEND FOR NEW CATALOGUE. 











“SEND FOR BOOK DESORIBING 
Grinding, Screw Cutting, and other Special | 
Fine Tool Making Accessories. 


NOLTZER & GABOT, 


MANUFACTURERS AND DEALERS IN 


All Kinds of Electrical Apparatus, 











W.R. OSTRANDER &CO. 
21, etek P= ST., NEW YORE, 


facturers of 

SPEAKING Guenter 
Electric & Mechanical "Bell: 

FACTORY, 


De Ealb Avenue, 


T= economy in maintainance of the 
Improved Sperry System of Arc 
Lighting is not surpassed by any other 
make. 
SPERRY ELECTRIC 00., 
194, 196, 198 So. Clinton 8t., 















BROOKLYN. D. P, PERRY Chicago, Ill 
111 ARCH STREET, BOSTON, MASS. Send for Mhustrated re 
logue. vr — 
FACTORY AT BROOKLINE. 
C. H. Jackson, Prest. Epwarp S. Perot, Vice Prest. Jas. P. McQuaine, Sec'y and Treas. 


TNE NATIONAL GONDUIT M’F’G GOMPANY’S 


WROUGHT TRON GEMENT-LINED PIPE. 


‘POR ELECTRICAL SUBWAYS. 


In use by the Metropolitan Telephone and Telegraph Company of New York; by the Bell Telephone Oo. of 
Buffalo; by the Police and Fire Departments of New York and Chicago, etc. 


THIS SYSTEM 13 PARTICULARLY ADAPTED FOR ELECTRIC LIGHT, TRUNK & DISTRIBUTION. 
ADDRESS THE COMPANY, TELEPHONE BUILDING. NEW YORK. 


16 anil 
BAIN, cETaAe, 22, jim” AMERICAN ELECTRICAL DIRECTORY FoR 1889 


Perfection of Regul 
se Cemnein, | SAMMUT Corman GantuaRTE® TVR EO Hs, BE-00- 
Oorrespondence confidential. TRY ME. t 





























Steen Belbies of 'Sledl' or Iren. The best and most permanent medium for advertisers in the electrical 





field. 
For the Electrical Review’s New The work reaches every electric light and 
: power company in the coun- 
Ww. RIT ; y E fifte Boge all Electrical and Scien- |{,. besides telegraph and telephone companies. 
VoRk:k. ‘This year’s issue enlarged and improved. 








Lists and reports of electric light and power companies, reports of 
Nationa] Electric Light Association, useful tables, etc., etc. 

Send orders for copies of book, and for advertising space to STAR 
\IRON TOWER Co., Publishers of 


American Electrical Directory, Fort Wayne, Ind. 


Russell Be & ca 


MASSILLON, OHIO, 


BUILDERS OF 


Automatic ENGINES 


BOILERS, ETC. 
Complete Power Plants Furnished 
and Erected. 

Sanp ror CaTALOGuE. 





| ON BIL: BCTRICAL SUBIBCTs 
Will be mailed to any address, postage prepaid, on receipt of price, Address, 
BOOKS ELECTRICAL REVIEW PUB. COMPANY, 
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HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED Wi1iIiRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk and Worsted 
Cords for [ncandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


ae mats 














2 <S 








PATENT “KK.” LINE WIRE 


FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES. 
FACTORIES: WATERBURY, CONN. 


J. L. BARCLAY, Selling Agent, THOS. L. SCOVILL, 
THE ROOKERY, CHICAGO, ILL. NEW YORK CITY. 


PAILLARD NON-MAGNETIC WATCHES. 


UNINFLUENCED BY MACNETISM OR ELECTRICITY. 
ADJUSTED TO TEMPERATURE. 

















These are the only Watches made containing Paillard’s 
Patent Non-Magnetic Balance and Hair Spring. For ex- #4 
cellence of finish, beauty, strength and durability and Be 
accuracy as timekeepers they 


ARE UNSURPASSED. 


CAUTION:—Avoid spurious imitations and see that the words “‘ Paillard’s Patent Balance and Spring” 
are engraved in the movement. 


FOR SALE BY ALE LEADING JHwELiLeaes. 


For the Electricai Review’s New 
e W R i T E gg oe —e all Electrical and Scien- 
Novelty Electric Go., is PARE BROW, NEV YORE. 


WELLINGTON 


\eyAl Belt Holder 














J. E. JEFFORDS & CO., 






MANUFACTURERS, IMPORTERS AND DEALERS IN geil thdues totite Canis * eS. 
POROUS CELIS' handiest device in existence 
25 rear expe ven heey oye ee 2 of the business. | # me! A j Picase watts for clroulars $0 








Seika steno) QA. W.R.SANTLEY 860. 
| EVERYTHING ELECTRICAL. ' Pm ‘The PARKER- RUSSELL MINING aM FG CO, 


50,52 & 54 NORTH FOURTH STREET, use omer ie 


AMERICAN CENTRAL BUILDING, 


ST. LOUIS. 


Philadeliphnia. 
UNIFORM IN QUALITY. LONG LIFE AND GOOD LIGHT. 


THE MATHER ELECTRIC COMPANY, 
MANGHESTER, GONN. 


Flectric |,ighting s Transmission of Power 
ISOLATED INCANDESCENT LIGHTING 


AND 


TRANSMISSION OF POWER. 


NEW YORK, BOSTON, CHICACO, CINCINNATI, 
35 Broadway. | 105 Summer Street, | ( # Metropolitan Block. | 56 Longworth St. 
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r H.C. CHENEY, President. ROBERT GHENEY, Sec. and Treas. 
~ WM. A: ANTHONY, Consulting Electrician. M. S. CHAPMAN, Vice-Pres. 
N. T. PULSIFER, Gen. Man. 
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John A. Roebling’s Sons Is Company, 


=MANUFACTURERS OF = 


ALL KINDS OF BARE AND INSULATED WIRES, 
UNDERWRITERS’ AND WEATHERPROOF LINE WIRE, of High Insulation. 
CONDUCTIVITY COTTON, SILK MACNET WIRE, 
SILK, COTTON, WORSTED INCANDESCENT LAMP CORD, 
OFFICE ANNUNCIATOR WIRE, 
LEAD INCASED WIRE, INSULATED TELEPHONE, TELECRAPH WIRE, 


ARIEL, UNDERCROUND CABLES, 
IRON CALVANIZED WIRE ROPE, for Raising and Lowering or Suspending Lamps, 
CUYING POLES, &c. 
We carry a Large Stock at our Warehouse, 171 & 173 Lake Street, Chicago, and can Ship promptly any Order we may be favored with. 


Western Warehouse & Office, 171 & 173 Lake St., Chicago. 


Works, Trenton, N. J. GEO. C. BAILEY, Manager. 
JAMES W. QUEEN & CoO No. 924 CHESTNUT STREET, 
"9 PHILADELPHIA, P&., U. S. A. 
MAKERS AND IMPORTERS OF STANDARD ELECTRICAL TEST INSTRUMENTS. 
SOLE AGENTS FOR Siemen’s Electro Dynamometers. 


Ayrton & Perry’s Celebrated Ammeters Standard Resistance Coils, 
and Voltmeters, Calvanometer Mirrors, 


Sir William Thomson’s New Standard 
Electric Balances. 





























Reading Telescopes and Scales, 
Testing Batteries, 


Tachometers, Electrometers, 


We also furnish the instruments of Edelmann, Hartmann and 


Braun, Oarpentier, Elliott Bros., and Siemens Bros, & Oo. Technical Resistance Coils, 


We are now prepared to make Resistance Coils ee to any degree New Com bination Testing Sets, 
of precision required. All resistances are adjusted to legal ohms, by & 
standards tested at the Cavendish Laboratory. - 


Speed Counters, 
Standard Condensers. 





Ammeters, Voltmeters and Resistance Coils Cali- 
brated and Constants furnished. Carpentier’s 
Ammeters and Voltmeters. Cardew Volit- 
meters. Photometric Apparatus. Gal- 
vanometers of every description. 


Shultz Belting Company, 
SHULTZ PATENT FULLED LEATHER BELTING AND LACE LEATHER POND ENGINEERING CO., 


aantide eiae m the surface the interi a fibe i] 
p-. § - the stat ith but one fulled and ed Ra pom oth md ~. Belting Complete Steam Plants for Elestrio Light and Power. 
ork, Belting, etc., designed 


is more ne h , transmits more power than any other, and is the only perfect t Pu 
ble, huge the 7 gre ta in all cities a Engines, Boilers, Furnaces, Grates, Heaters, Pumps, 





We carry the Largest Stock of Test Instruments 
in the United States. 








d for trial belt. with special reference to the ay EFFICIENCY. 


ways Our Extenint GT. LOUIS, KANSAS CITY AND OMAHA. 
. TK i A _ EDISON AUTOMATIG DYNAMOS 
SPL = ° Pn 
cg, A GIVE ABSOLUTELY PERFECT REGULATION. 


——— MANUFACTURERS — 






















Recent tests of four Edison Automatic Dynamos in multiple arc show con- 


Electric Light Appliances, Fittings, Insulated Joints, Fixtures, | tant pressure at the lamps with load varying from no load to full load, without any 


| djustment of ae oa fonts or any parts bt gg 
Specially adapted for lighting Theatres, Hotels, Asylums, Stores, etc. 
GLOBES, SNADES, FANGY LAMPS, Among the plants in which the Edison Automatic Dynamos have been 
ETO., DBIO., BTO. astalled may be mentioned the following : 
SEND FOR CATALOGUE E. AND SUPPLEMENT Drexel Building, Philadelphia, 2,000 lights. 


Man ufactu re rs - : e Barnes, Hengerer & Co., Buffalo, 1,600 lights. 





Star Theatre, Buffalo, 800 lights. 

National Theatre, Philadelphia, 1,000 lights. 

United States Cunboat ‘ “Yorktown,” ,Cruisers ‘‘ Balti- 
more’”’ and ‘‘ Charleston,’”’ and Steamer “‘ Pensacola,”’ and 
a number of other plants. 

Edison Automatic mos are now being installed as follows: 

New Depot of the Central Railroad of New Jersey, at 
| Jersey City, 2,000 lights. 

Steamer “‘ Puritan,” of the Fall River Line, 1,600 lights. 








H.B.& C. BAXTER, 





Send for Circulars on any class of isolated or Central Station Lighting. Estimates and 
Specifications Promptly Furnished. 


THE EDISON UNITED MANUFACTURING COMPANY, 


GS Fifth Awenue, New Work. 











18 Fulton Street, Brooklyn. E, D. 


Will be mailed to any address, postage prepaid, on receipt of price, Address, 
ELECTRICAL REVIEW | PUB. COMPANY, 
18 Park Row, New York. P. 0. Box, 3,328. 
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~ FISHER-RAE ELECTRIC RAILWAY SYSTEM, 


FOR STREET AND SUBURBAN TRAFFIC. 








Embraces new and valuable improvements which are requisite to economical operation and high 
efficiency. 


THE ONLY SUCCESSFUL SYSTEM USING UNDERGROUND CONDUCTORS. 


8 MILES OF CONDUIT IN ONE ROAD AT SAN JOSE, CAL. 








OVERHEAD CONDUCTORS. 


IMPROVED TROLLEY AND TROLLEY SUPPORT line of 
neatest design. Avoids “‘flashing”’ at wheel or 
line contact. 


THE FISHER-RAE ELECTRIC RAILWAY SYSTEM 


contains new features that will commend it to the careful 
attention of Street Railway Managers looking for reliable, 
easily operated and efficient electrical apparatus, de- 
signed to stand the test of work. 


The FISHER-RAE SYSTEM 


can be placed upon existing roads without alteration of 
track or road-bed, and upon cars in use without interrup- 
tion to traffic of road. 





POINTS OF SUPERIORITY. 


A SINCLE MOTOR CEARED TO BOTH AXLES WITH 
IMPROVED NOISELESS CEAR. 


FLEXIBILITY BETWEEN MOTOR AND CAR AXLES, 
INSURINC CLOSE MESH AND PREVENTING 
BREAKING FROM SUDDEN STRAINS. 


The use where desirable of a separate motor truck, 
making a six wheel car, securing greater comfort to pas- 
sengers; motor trucks easily and quickly detachable, 
enabling change of motors from closed to open cars. 

CORRESPONDENCE solicited, estimates furnished, 
and references given to important roads now in success- 
ful operation. 


DETROIT ELECTRICAL WORKS, 


7th and Woodbridge Streets, 


DETROIT, MICH. 


























The Western Electric Co.. 





VITALIS HIMMER, Managcer. 








DR. GASSNER’S DRY BATTERY 


GREAT AND MERITED SUCCESS 


ADVANTACES OVER WET BATTERIES: 


Longer Longin of Life. No Glass, consequently no Breakage. Easier and more Convenient 
die. High or Low Temperature does not affect them. 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 


HIGHEST TESTIMONIALS. 
FOR SALE AT 
Chicago, /il 

and California Electrical Works, San Francisco, Cal. 





Invaluable 


WRITE FOR CIRCULAR. 


A. SCHOVERLINC, 


111 CHAMBERS STREET, N, Y. 





ON HIBCTRICAL wef pokey + ta 
Will be mailed to any address, postage prepaid, on receipt of 

ELECTRICAL REVIEW PUB. COMPANY, 
Park Row, New York P. 0. Box. 3.32 


BOOKS 








Plating Machines that re- 
= ire a speed from 1800 to 
ZA 600 revolutions per minute 

\ are Useless Toys. 
$100.00 

Ta 


‘Litmie Wonben’ 


DYNAMO-ELECTRIC 
MACHINE. 


Over 1000 in Successful 


ration. Has the largest 
= ofany Electro-Plating 
achine. 
























Manufocters and bi 
Mil, 
si 


Newark, i J: 
WRIT 


New York Office, 92 Liberty Street. 





For the Electrical Review’s New 
Catalogue of all Electrical and Sci 


tific Books. aot 
Row, YFYoR=z.. 


BELL HANGERS HAND BOOK 


Bw RF. B. BADT. 
106 Pages, 97 Illustrations. Price, ONE DOLLAR 


Just the Book for those engaged in Selling, Installing or Hand- 
ling Electric Batteries, Electric Bells, Elevator, House or Hotel 
Annunciators, Burglar or Fire Alarms, Electric Gas 2 Seong Ap- 
paratus, Electric Heat Regulating Apparatus, Etc., 


THE ONLY BOOK OF THE KIND PUBLISHED. 


ELECTRICAL REWIEW, 
Sent, postage free, on receipt of price. 31 Park Row, N. Y. 








Fie. 1. 


POWELL’S PATENT IMPROVED 
“SICNAL”’ 


SIGHT-FEE 
OILERS. 


MADE EXPRESSLY FOR 


DYNAMOS. 


The oil drop is instantly started or stopped by. 
moving the signal lever on top of cup, vithout 
ing a ty a ae of flow. The = ntity 

d La ayy by thumb-screw independent of signal 


THE WM. POWELL 60., 


50, 52 and 64 Plum Street, Cincinnati, 0. 











Shows Oil-Feed Cut-off 
when machine stops. 
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W. D. SARGENT, President. JNO. A. BARRETT, Vice-President and Consulting Electrician 
&. H. CUTLER, Treasurer and Manager. FRANK A, PERRET, Electrician. 


~The Elektron Manulaciuring Co. 


Cor. JAY and PLYMOUTH STREETS, BROOKLYN, N. Y. New York Office: 150 NASSAU STREET. 


Manufacturers of 


THE PERRET ELECTRIC MOTORS AND DYNAMOS. 
ce LL SITES A SPECIALTY alae 


SIX SIZES NOW READY 


i-8 to i i-2 H. P. 











Laminated Field Magnets, Lowest Armature F- 
Resistance yet attained. No Lead to 
Brushes, consequently no Sparking 
under Changes of Load. 





ae go 5 
tight ge ss 
E24 oe 


ONE-EIGHTH H. P. MOTOR. 


EFFICIENCY, REGULATION AND EXCELLENCE OF UUORKMANSHIP 
FAR IN ADVANCE OF ALL OTHERS OF EQUAL SIZE. 


t=” Investigate Carefully and be Convinced. Catalogues Furnished on Application. 


Daft Electric Light Company, ¢ 


General (fices, 115 Broadway New York City. 


FAGTORY, MARION, N. J. 


~- HQUIPS die Rapin stemamasee 


STATIONARY ELECTRICAL POWER INSTALLATIONS, 


i-2to 100 H. P. 


ONE-SIXTH H. P. MOTOR. 














With Dynamo-Cenerators from { to 250 H. P., and Electro-Motors, ! 
cos TSB 2c 


Electric Sireet, it Trunk, Railways 


With Stationary Plant, Electro-Motive Machinery and . Systems, 
EITHER OVERHEAD, SURFACE OR UNDERGROUND. 


Independent Railway-Motors from 10 to 150 H. P. 
and Motor-Cars from 5 to 50 H.P. 


The Daft System rigidly proscribes the employment of currents of a 


Potential Dangerous to Life. 


. “Seeeee ee ok: 
a 














o, e 
rr motor & 





For Particulars and Estimates address the New York Office. 
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THEE.S. BREFL FY « co.. 


S & 7 DEY sT. NEW YORE. 


MANUFACTURERS AND IMPORTERS OF AND DEALERS IN 


ELEGTRIG LIGNT, 


Telegraph, Telephone, Fire and Burglar Alarm, Electric Bell, District 
Telegraph and General Electrical Supplies. 






































Macneto TestinG Betis ror Arc 
CONSTRUCTION eames 
Wires, 
HicH-ResisTaNce ELectrRIc BELLS TOOLS 
FOR DyNaMO CURRENTS. OF ALL EINDS insulating 
Tapes 
Large set of : 
Resistance 
coils, dial pat- Insulators, 
tern, German The Standard Electrical Test 
silver wire, Instruments of the Troy Brackets, 
2 ee tens, Electric Mfg. Company. 
iievenaan, The Cleveland Switches and eae 
and four pairs AGENTS FOR Cut-Outs. Cross-Arms 
pro pe rti onal The, Fletcher Sleet - Proof . 
coiis or ulley, Insulatin m 
bridge, $250. on er and Gem Wire Etc., Etc, 
older. 
CLEVELAND Gana SwITCHEs. 
mH, 
\ corTon = 
: s CARBONS 
\ = 
WASTE 5 ‘SND 
) ne 3 
, aa =. 
4 5 co 
\ AND = — SHUNT 
>" 4 & Cfo 
4 ; * 
g 4 
\ | LUBRICANTS. = , = CORDS. 
hogy Tu ES.CAEE ; = 
Giopes, SHADES, . SRALELEY & Co. NEW YORK Gtones, SHADEs, 





Erc., Etc. 


BENTLEY-KNIGHT ELECTRIC RAILWAY 60,, 


25 & 227 TENTH AVE... NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 











ESTIMATES FURNISHED ON APPLICATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 


Sprague Electric Railway and Motor Company, 
THE NEW SPRAGUE ELECTRIC MOTOR TRUCK. 


DETAILS OF TRUCK: 


Flexible Suspension, Noiseless Gearing, All Bearings Self-Oiling and Dust-Proof, Brushes of 
a New Design, and Perfection as regards Ease of Running. All Parts Completely Incased and 
Protected from Dust. All Bearings independontly Removable. Every Part Designed to be 
readily Accessible, and to Reduce all Necessary Attendance and Care to a Minimum. 











FOR CIRCULARS AND FULL INFORMATION, ADDRESS 


Sprague Electric Railway and Motor Go., 16 & 18 Broad Street, N. Y. 
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WESTERN ELECTRIC COMPANY, 


CHICAGO, NEW YORK, LONDON, ANTWERP, 


MANUFACTURERS OF 





Every Requisite for the most Perfect System of 


ARC LIGHTING 


by either High or Low Tension Current. 


CATALOGUE AND ESTIMATES 


FURNISHED ON APPLICATION. 


THE THOMSON -HOUSTON 
ELECTRIC RAILWAY SYSTEM. 




















Omaha & Council Bluffs Railway Bridge Co., Omaha, Neb.—Thomson-Houston Electric Railway System. 


| THE THOMSON-HOUSTON ELECTRIC COMPANY, 
620 Atlantic Avenue, Boston, Mass. 168 Michigan avenue, Chicago, ILL 
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The New England 


Electric Supply Co, 


MANUFACTURERS. 








SOLE N. E. ACENTS 
THE PAISTE SNAP SWITCH. 


80-84 JOHN ST., 


SOLE ACENTS 
| THE BRYANT D. P. SWITCH. 


BRIDCEPORT, CONN. 





{ 
INGOTS s& MANUFACTURES PHOSPHOR-BR oO 4 E 
RE 5 TRADE MARK: | INGOTS, CASTINGS & MANUFACTURES | 
er a SPHOR BRONZE SMELFINGEE LIMITED | 
: 512 ARCH ST PHILA ia U.S.A | 
ORICINAL : HOR- 
Brovp 


SAdion ze 
Y, 


JA 4 7 
S Ntipho 








THE 


Anerieaa Bell Telemhone Company 


95 MILK ST., BOSTON, MASS. 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, andrenders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 


HEADQUARTERS IN NEW YORK CITY 


STANDARD MILLING MACHINES, 


Universal or Plain 
FOR LICHT OR HEAVY WORK. 


ALL SIZES READY FOR QUICK DELIVERY. 








Machines shown in operation by the Manufacturers, 


a. Ee. GARVIN & CO. 


139-141-143 Centre Street, 


NEW YORK CITY. 
t=” Send for Illustrated Catalogue. 





THEE 


India-Rubber and Gutta-Percha Insulating Co, 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give ont ag services under ground and over head. Specially adapted for 
Chemical Works, Paper Mills. Dye Works, Coal Mines, etc., etc. 


PRICES | AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Gity. 











WILLIAMS & POTTE,F,! 


15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 


) NEW ENGLAND 
BUTT CO., 


Providence, R. L., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 


TELEGRAPH, 
TELEPHONE 


ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 











Description 
os ov Silk, Worsted 
and Cotton Braid. 


__ FINE CASTINGS A 
SPECIALTY 


16x24 DOUBLE BRAIDER. 


- CleVerly Electrical Works 
1olg Chestnut St. ra ypply Makerg 


BAXTER ELECTRIC MFC & MOTOR CO. 


Electrical § 


H-A:Cleverly - ya" 














Western Agent, G. A. Harmount, New Haven Glock Go., Chicago, Ill. 


The Mitchell Yance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 





DESIGNERS AND MAEFERS OF 


Bets & Cnt Fic 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th & 26th Sts. & 10th Ave. No, 836 & 888 BROADWAY, 


NEW Wo rRez. 
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ANDREW HOWARD, President. E. P. EBBERTS, Treasurer. A. H. PATTERSON, Manager. 


Det RICH cur, oP. 





TO OUR ELECTRICAL FRIENDS: 


We are pleased to acknowledge the many compliments expressed by our customers 
and friends upon the large and handsome line of GLOBES and SHADES shown in 
our latest catalogue. 

Being the first glass manufacturers in this country to make “ART GLASS,” as 
applied to purposes of illumination, it has been our aim to excel in all that pertains to 


this class of work, even our staple lines showing good quality, careful selection, etc. 








—————- OUR LINE 0F ——— 


INCANDESCENT GLOBES AND SHADES 


comprises all grades, from the Staple OPAL, FLINT and WHITE ACID to the ETCHED, 
combinations of CUT and ETCHED, DECORATED and finest quality of RICH CUT CRYSTAL, 
our collection showing designs of great beauty, ENTIRELY ORIGINAL WITH US. 


ARG GLOBES IN OPAL, GLEAR AND ROUGHED, 


that are specially noted for standing the “wear and tear” they are subjected to, being 


of uniform shapes, good glass, well annealed and carefully selected. 


A TRIAL ORDER WILL PROVE ALL THIS. 








BATTERY JARS OF ALL KINDS AND SIZES. 








PHCENIX GLASS CO., 


43 SIXTH AVE., PITTSBURGH, PA. 729 BROADWAY, NEW YORK. 
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Eveens F. Paiuurps, President. W. H. Sawyer, Secretary 


AMERICAN ELECTRICAL WORKS 


MANUFACTURERS OF 


Patent Finished |nsulated 


ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire, 
PATENT EUBBEB COVERED WIRE, OFFICE AND AN- 
NOMETINDUSTION AERIAL AND UNDEE- 

GROUND CABLES, ETC., ETC. 


OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 
New York Office: 18 Cortlandt St., P. C. lnchadnesh, Agent. 








Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 
Gang Switches from‘ 
5 to 40 Amperes. 


ick make and 
» reak uncontrol- 
Aled bythe Handle. ¥ 







ted ith Hiceete 
Light Companies. 
7 W.B.Cleveland 


PROPRIETOR, 


183 Seneca Street, 
CLEVELAND, 0. 











Eastern Agents: Charles B. Vincent & Co., 15 Cortlandt Street, New York. 


THE EMPIRE CITY ELECTRIC 60. 


{5 Dey Street, New York, 


MANUFACTURERS OF 


Telephone, Telegraph 


ELECTRIC LIGHT SUPPLIES. 


WRITE FOR PRICES. 





/cgnPines . 
a ee) 
“CECTRIC COM PAN" 


: Vey, ly 








AND ONOUR 
BOILERS” 








ON EZIHOTRICAL oe ee a 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. — 

Park Row, New York, P, 0, Box, 


BOOKS 








EICKEMEYER DYNAMOS 
AND ELECTRIC MOTORS. 


4, 1388.) 





(United States Patents, Feb. 22, 1887; Feb. | 





Machine Complete. 


Combine the Simplest Construction and Highest Efficiency yet 
obtained in Dynamo-Electrical Apparatus. 


PERFECT ELECTRICAL BALANCE IN ARMATURE COILS. 
RADIATION OF FIELD MACNETISM. 





NO 





There being no magnetism apparent at any exposed surface of tho 
machine, all the lines of force are concentrated within the machine and 
pass through the armature. 


NO SPARKINGC AT THE COMMUTATOR. 





Machine with one side and half the field coils removed, showing the inside 
arrangement of armature and coils. 


These machines, in all sizes, and of any required capacity, are for 
general sale on their merits TO THE TRADE, to CONTRACTING 
ENCINEERS, to ELECTRIC LICHT AND POWER "COMPANIES, and to 
the public, without restrictions or royalties as to territory or patents. 


LOW PRIGES. GOMPAGT MAGHINES. 








Eickemeyer Dynamo with Brotherhood Engine directly attached as applied to Electric 
Plant on Steam Yacht ‘*‘Lorna. 


SEND FOR DESCRIPTIVE PAMPHLET. 


J. H. BUNNELL & CO., Sole Agents, 


106-108 LIBERTY STREET, N. Y. 
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THE EDDY ELECTRIC M’F’G CO. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 115 Broadway, BOSTON, 620 Atlantic Ave., 
PHILADELPHIA. 506 Commerce Street. 


| 























—— 
— 














. Monthly, 
Vol. V. 118 Liberty St., New York. $2.00 Per Year. 
ESTABLISHED 1884, CONTENTS. Is the Best Ad- 
ao Each Issue has 120 Pages or m« Medi 
gE, P, sagen Valuabic matter—30 pages pcan . vertising uae 
Editor and Ma: through which to 








A fpevestery of moves’ BRallways in the 
Cutten Dea senand © wench Street Rail- 


nyYS. 


113 Liberty Street, A Director. of Manufacturers of street 


MANUFACTURERS NEW YORK. | railwaya tory ces and materia. 


The Celebrated BALL DYNAMOS and LAMPS 
ey DICKERMAN, ADAMS & CO. 
ARG AND INCANDESCENT LIGHTING. 612-620 ATLANTIC AVENUE, BOSTON, MASS., 


This System is mechanically and electrically NEW ENCLAND SELLING ACENTS FOR THE WELL-KNOWN 


perfect and produces a steady, white and aaieatens 
light with the minimum of expense, both as to the 
power required and the cost of repairs. 


For descriptive Circulars or Testimonials, address 




















FACTORY: BALL ELECTRIC LIGHT CO., ROYCE & MAREAN, | BAL ee 
Oth Ave. & 27th St., New York City. 18 Cortlandt St., N. Y. City. DEALERS IN cy UTO INE 
Sur Galas Galenae ELECTRICAL APPARATUS [vice tts ; 
, Telegraph and Telephone Supplies, | 0 
AUTOMATIG at HE & ¢. BAXTER, — | ee ere | THE BALE ERIE PA, 





POSITIVE EXHAUST. ° = lop Williard’s Hotel, WASHINGTON. D.C. Eastern Agents,  &. 7 ncent & Wv., Liv 16 
voosouy, pynapiuiry asp crose necura- (1@6EPiCal Goods and Supplies |" ee 
TION GUARANT ’ 
PHENIX IRON C0., Trenton, YN. J., Bldrs| 18 PULTCN ST., BROOKLYN, N, Y. RANKLIN 5 CARTER CHAS M 
F. Van Winkle, 91 Liberty St. N.Y. Agent, 





VILKINS E. WARD WILKIN 
DEeeHED I1SG7 


THE ARMINGTON & SIMS PARTRICK % caer 


Antomatic Cut-off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 
CLOSE REQULATION, 
OVER 2,500 ENGINES IN USE. ] 


SMALL SPACE REQUIRED 
— SEND FOR CIRCULAR. — 


TELANE & BODLEY CO. 
i AUTOMATIC CUT OFF 


ENGINES SUPPLIES FOR ELECTRIC BELL WORK 


Unrivalled for Strength, Dura- 
= bility and Close Regulation. 
CONSTRUCTION OF COMPLETE 
a 3 

: 2, savaged tag 114 South Second Street. PHILADELPHIA, PA 


THE LINE % BBODLEY CO, 288,927! WATER Sr, 
E"*ARADAYVY GCARBON Co., 
ELEGTRIG LIGHT GARBONS, PITTSBURGH, PA. 
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i THE SCHUYLER 


ARC LIGHTING SYSTEM 

















— SS 









‘sosuodxy Sujuuny jo }so9 WNW 





Our Ventilated Armature Gannot BUR 
OUT. Our Lamp has no Equal 
8 uoHeinsey Wjewony 910g ‘AW TIGQeII9y = 


WORKS AT MIDDLETOWN, CONN. 


THE SCHUYLER ELECTRIC C0., MIDDLETOWN, CONN. 


THE KNAPP ELECTRICAL WORKS, 


Pn SERIE TT?» - __Z>) DUPLEX FIXTURE WIRE 
The New York Insulated WireCo, ZS rm 























3 Manufacturers of the URW SF ELEGTROLIERS. 
Grimshaw White Core Lg S°G7' SATE ani — 
7 : p> o—* 
| INSULATED KN SY on 7“ and eg " ; \ Se fri a 
Wires, Cables &Tapes. (3) Competition Line Wire. SQ Tapes ane 
J MOISTUREPROOF, SAFE, RELIABLE AND CHEAP. fompound. 


S54 & S56 FRANELIN ST., CHICAGO, IKI. 


"C, & 6.” ELECTRIC MOTOR CO. 


402 & 404 Greenwich St., New York. 


EFFICIENT ELECTRIC MOTORS, 


MANUFACTURED FOR ARG AND INCANDESCENT CIRCUITS. 
AUTOMATICALLY REGULATED 


: WEW ENGLAND OFFICE, 32 OLIVER ST., BOSTON. 

WESTERN OFFICE, 139 & 141 ADAMS ST., CHICAGO. 

SOUTHERN OFFICE, 25 CARONDELET ST., NEW ORLEANS. 
PHILADELPHIA OFFICE, 301 ARCH STREET. 
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CENTRAL ELECTRIC CO., 


CHICAGO, IL... 


General Wvestern Agents: 


CS OKONITE WIRES, CABLES AND TUBINGS, 
yy < Okonite and Manson Tape. | 











Exclusive Wvestern Agents: 


CLEVELAND INCANDESCENT ¢ 


AID 


ARC CIRCUIT SWITCHES. 


BE=xclusive WJavestern Agents: 


THE BUTLER HARD RUBBER COMPANY. 


Line Equipment, Tools, Insulators, Pins, Brackets, Poles, Cross Arms, &c. 


PLANTS SUPPLIED THROUGHOUT. 
STODDARD CUTOUT. IMPROVED CANDEE WEATHER-PROOF LINE WIRE. UNDERWRITERS’ WIRE. 
SHIPMENTS PROMPT. PRICES FAIR. 


WE SOLICIT A TRIAL ORDER. 
42> LA SALLE STREET. 
BE. P. GLEASON MAN°’RG. GCO., 


181-129 Mercer Street, NWew Work. 
Manufacturer of Pat. Shade Holders, Insulating Joints, Attachments, Fixtures and Electric Supplies of all kinds for Lighting Purposes, 
Lamps, Shades, Globes, Arc and Incandescent, and Specialties. 


























SEND FOR CATALOGUE E, 1889 EDITION, 





